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ABSTRACT 

This study focuses on the connection between 
education and the world of work and the urgency of the endeavor to 
educate the work force. Part I considers the resources for adult 
learning in the United States, with a focus on the major providers 
outside the traditional education system. Technological resources 
that can extend educational opportunities and reach more workers are 
then analyzed. Examples of each medium's use are given, and its 
limitations and effectiveness ^or instruction are charted. One new 
development is given special attention: artificial intelligence as a 
aid in training and education. Part II describes workers 1 training 
opportunities. It looks first at the skilled trades and technical 
fields: construction workers, office workers, administrative 
assistants, information systems technicians, and factory workers 
encountering computer-integrated manufacturing systems. Next, the 
education of managers is considered. Finally, updating knowledge of 
advanced professionals is examined. Examples from various providers 
show contributions toward available opportunities. Part III deals 
with those whom training programs fail to reach or serve adequately: 
dislocated workers, unemployed youth, immigrants and refugees, and 
welfare recipients. The report concludes that the issues call for 
public responsibility and action. Federal, state, and private 
initiatives are urged. Endnotes for each chapter and an index are 
appended. (YLB) 
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For this report the editorial H'C is correct usage. It has been a col- 
laborative effort from the beginning, both in research and writing. 
The topic is far too broad, the canvas too large to approach in any 
other way. 

At the outset, each one of our staff of three selected areas of 
adult training in which he or she was most interested. Davis 
Jenkins, who oversaw the research process, started by exploring 
military training programs as well as delivery systems for learning. 
Sarah W hite Mneroff collected information on trades and technical 
fields and advanced professional training. Cynthia Creenleuf ana- 
Iv/cd federal legislative programs and their operation on state and 
local levels. 

We also commissioned papers from others more knowledgeable 
about particular providers or aspects of training. Ann Brassier, for- 
mer director of training for the Office of Personnel Management, re- 
ported on programs in the federal government; bee Teitel worked 
on partnerships in training, especially with community colleges; 
and several individuals from the national office of the AKL-CIO 
contributed papers and information on labor union programs. 
W illiam Kllct, manager of Harvard limine® Reviaz publications, 
presented the first copy for the chapter on management training, 
which includes some of his own research, and Susan J. Shepard, 
who has expertise on the frontiers of the computer world, prepared 
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the initial draft of the chapter on artificial intelligence as a learning 
aid. These two will probably still recognize their contributions, 
despite extensive rewriting, 

Others will find it more difficult to recognize their contribu- 
tions because w e reorganized and omitted materials as the structure 
evolved. Julie Wilson did a draft on literacy programs; Telisa Tib- 
bitts's study of South Carolina gave us a detailed picture of one 
state's training and education opportunities "or adults; and Anne 
(ialletta provided some materials on research about the learning pro- 
cess Kli/.abcth (ice gave guidance and materials at the beginning 
of our inquiry into continuing education for the legal profession, 
and many others made similar suggestions. Their contributions 
have been absorbed in one way or another in the text, and we 
thank them. We had a tremendous amount of research that could 
not be used; it would have required a series of volumes. Hut as we 
make some sweeping generalizations, it is comforting to know that 
there are many facts behind them. 

One stylistic problem has persisted throughout the work. Cap- 
italized abbreviations have been a defeating hurdle. Their invasion 
of the language since the davs ot Tl )U is trulv appalling, and since 
the advent of jargon from computer devotees, there is a real prob- 
lem in translation and readability. We have made a special effort to 
stay with written words, not initials, but our success is not com- 
plete. 

We are especially indebted to 'The Carnegie Inundation for the 
Advancement of Teaching for the opportunity to study and report 
on this important subject. It was the vision of The Carnegie Foun- 
dation's president, Krncst L, Hover, that made it possible, and Ms 
encouragement sustained the effort. The Kellogg Foundation pro- 
vided further support for the last year of the project. 

To the many, many people among all the providers of adult 
learning who took time to sec us and supplv materials, we arc most 
grateful. And for the work of one person w ho assisted through the 
final editing of the manuscript, Donald Lepley, we are deeply and 
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personally appreciative. Without many minds, it could not have 
been done, even though I must accept final responsibility tor what 
it says. 

A last word of thanks is due my husband, Maurice Lazarus, 
who encountered the manuscript in its last year of preparation. To 
those days he brought his experience in business anil education, 
his wisdom, and his comprehensive vie vv when I was in danger of 
getting losi among the providers of adult learning. 

— Nku. P. Kcriu! 
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I ORKVVORI) 

BY KRNEST L BOYKR, President, 

The Carnegie Foundation for the Advancement of Teaching 



For years, Americans rather arbitrarily divided the human life 
span into a series of sharply defined stages. In this cycle, the suc- 
cessive periods were rigidly separate, one inexorably follow ing the 
other like a string of freight cars clanking along behind the engine. 

First, w ere the years of early childhood, a time of carefree plav. 
Then came the interval devoted almost exclusively to formal learn- 
ing. Next, young adults entered the stage of work, a time when 
education was considered a thing of the past, and a time when 
individuals went through life draw ing upon the dwindling intellec- 
tual capital they managed to accumulate during the increasingly 
remote time of formal schooling. Finally, came the years of retire- 
ment and leisure, more realistically characterized as "dignified 
decline." 

Locked in this iron vise of custom, we behav ed as if "real" ed- 
ucation occurs only during childhood, something to get out of the 
way before the years of work. And this view of formal learning, as 
a pre-adult ritual, also had pervasive impact on how we organized 
the teaching and learning process, Schools and colleges scheduled 
courses mainly Monday through Friday, from nine to five, collid- 
ing head-on w ith the world of work. We scheduled long semesters, 
assuming the students had no other duties to perform ami, with 
this rigid schedule, educational institutions excluded from their 
programs all but the young and unattached. 
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This segmented view of life may have been acceptable in a 
more comfortable yesterday, hut major shifts on the social and ac- 
ademic scene are dramatically changing both the length of formal 
learning and the population to be served. Today, literally millions 
of adults arc engaged in lifelong education, and in her report enti- 
tled The Leaning Industry, Dr. Nell Kurich presents one of the most 
comprehensive studies of adult education in America ever pre- 
pared. She states that adult learning is, in fact, the largest and most 
rapidly growing education sector in the nation and that the success 
ot this massive effort will profoundly shape the future of the coun- 
try. 

Dr. Kurich has limited her study to learning related to the 
workplace. This decision was made because there is so much going 
on in this important sector and because continuing education is so 
vitallv important to the economic future of the nation. Atter a truly 
impressive survcv of programs in business, labor unions, and the 
military, as well as traditional higher learning, Kurich urges the 
various sectors to collaborate more closely with each other and also 
concludes that teaching materials tor adult learners profitably 
could be shared. 

In one of the most provocative sections of her report, Dr. Ku- 
rich describes the profound impact new technology is having on 
the workplace. She argues convincingly that technology is not only 
displacing workers, it is also creating new kinds of work and will 
be the key in the delivery of adult learning in coming decades. In 
this regard, the author includes a fascinating chapter on artificial 
intelligence— the "intelligent uitor" which can, quite literally, 
combine instruction ami work, with both proceeding simulta- 
neously. It is a powerful new version of the old apprenticeship 
idea, one created by the technology revolution. 

The move toward higher order skills at all levels of the work- 
place is an unmistakable trend that is feeding the demand for more 
learning. So the education industry continues to grow at an expo- 
nential rate, and in response, many large corporations are actively 
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entering the education business. Consider, for example, that AT&T 
now puts its own basic course lor electronic technicians on the 
commercial market, Big accounting firms and personnel employ- 
ment agencies are teaching their clients — not just their employees. 
Hell South has opened its doors to the public, and many other com- 
panies arc joining the industry of learning. 

Dr. Kurich concludes that, in this hidden sector of American 
education, national leadership is essential. And yet, she finds no 
thoughtful strategy, Legislation regarding adult learning has gen- 
erally taken a piecemeal approach, and the states arc handed the 
resulting jigsaw puzzle to put together. Coordination is urgently 
required and the report recommends that all adult training ami ed- 
ucation programs at the federal level he put under the jurisdiction 
of the Secretary of Labor. This move, Dr. Kurich argues, would 
fix responsibility in one place — not live or six — and help alleviate 
confusion and promote coordination. The Learning Industry com- 
pelling!}' makes the case that, if America is to remain economically 
strong and vital, lifelong education is the key. 

While reflecting on Dr. Kurich's comprehensive study, I was 
increasingly impressed that the time has come to view more formal 
education, not as a pre-work ritual, but rather as a continuing pro- 
cess from age five to eights , It is time to rethink the conventional 
cvcles of living and develop new and more flexible patterns of 
study that link work and learning at all levels of education. 

To achieve this objective, it is clear that work skills must be 
well established while students arc still in school. All students dur- 
ing the years of elementary and secondary education must become 
proficient in language and mathematics, learn to be productive, 
and be introduced to a variety of vocational options before they 
graduate from high school. American business and industry should 
be able to hire workers, confident that an adequate educational 
foundation has been laid. 

At the collegiate level, students begin to specialize and, per- 
haps, complete a credential that will be linked to a career. Hut it 
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also seems appropriate to suggest that increasingly students should 
be encouraged to interrupt their studies to be introduced more di- 
rectly to the world of work. This new "step out" arrangement (to 
replace the old "drip out" stigma) would he a planned interruption 
of the college experience and would give students added perspec- 
tive and maturity as they test career options. 

Looking down the road, it also seems apparent that education 
will continue for a lifetime as adults intersperse formal and infor- 
mal study throughout the working years — which is, of course, the 
focus of Dr. KuricIVs study. Clearly, a new kind of indusfry- 
education partnership is emerging. Kmployers arc providing work 
schedules that are more varied, and I anticipate that more and 
more labor contracts will inchuk* "agreements for continued learn- 
ing," arrangements that will free the worker for several hours a 
week or more to take a course in his or her factory, store or labo- 
ratory. 

1 foresee a period when a growing number of working adults at 
all levels will he grunted sabbaticals (just as college professors now 
arc) cither to refine their special skills or for more general intellec- 
tual anil cultural enrichment. (Incidentally, some years ago, France 
enacted legislation requiring large linns to provide all workers, 
with tive years or more of service, up to a year oft", at half pay, for 
further education.) 

I also anticipate more education for retirees. Increasingly, re- 
tirement w ill be thought of as an ideal period of life for further 
learning. Ami I feH conlident that college and university residence 
halls w ill be used during v acation lime to accommodate retirees, 
providing not only housing but the opportunity for learning and 
for activitv in the arts as w ell. Hut older persons unable *o come to 
the campus should not be written off. If education can go into the 
factories, win' can't continued learning also go into the nursing 
homes and retirement villages? Why should a person, after a life- 
time of productive work anil experience, be allowed to vegetate 
intellectually simply because of the physical impairments of age? 



What I'm suggesting here is a "right to learn" commitment in our 
national life, dedicated to the conviction that learning and human 
dignity walk together, hand in hand. 

Could we imagine, tor example, giving college graduates, alopy 
with their diplomas, a "Certificate lor Continued Learning" — a 
kind of educational credit card, valid tor lite — entitling them to a 
certain number of additional courses at the issuing institution, or 
at anv institution cooperating in the plan? Under this arrangement, 
at the time of graduation, students would he encouraged to de- 
velop, with their advisors, a program of further study — a kind <>t 
contract for lifetime learning, 

While the individual would benefit from all of this, our colleges 
and universities would surely profit too. No longer would our cam- 
puses he reserved for youth anil viewed with suspicion by the 
"grownups" in the outer world. Younger students, in turn, would 
look with less suspicion tow ard the world beyond the campus. The 
time must come when the campus, the workplace, and the com- 
munitv will truly mix— and college will be a place w here people ot 
all ages move freely in and out. 

The design I've proposed assumes that business and industry, 
educational institutions and social agencies must be ready to accept 
recruits who will — at least to some degree—be earning while they 
learn. It assumes that w e can rediscover the art of the apprentice- 
ship, and see our Noting people enter the world of work as 
beginning artisans who are willing to be tutored, mixing experi- 
ence with formal study, and who will, in time, retine their talents, 
it assumes that adults, given the opportunity, also will choose 
learning as a powerful and rewarding way to till the leisure hours. 

We have long affirmed a commitment to continued learning un 
qualified bv considerations of race, sex, religion, or social status. 
We must now affirm with equal seriousness that our commitment 
has no strings attached in terms of age. Nell Kurieh, in this land- 
mark srudv, demonstrates, in a dramatic way, just how far we've 
come in the fulfillment of this inspired vision. 
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Jj )V vast anil still growing network of adult training is coming 
into the workplace, but it is neither fully recognized nor equitably 
distributed. It is not a cohesive system; instead, there is a wide 
variety of contributors, each serving its own constituency, I o- 
gcthcr, however, they arc also serving the common purpose of 
trying to meet the nation's needs. As new partnerships develop 
linking the providers, the network of adult training grows stronger 
ami more effective. 

The United States is rich in learning resources, especially tor 
its workers. We find educational opportunities for adults in the 
corporate world, in the military services, in government, labor 
unions, and nonprofit sectors, as well as in the expanding commer- 
cial market of training and retraining. This network is different 
from the educational scene we generally know; it does not yet 
evoke a common vision that is familiar to us. Its schools and its 
teachers are often unlike the images most of us cany from tradi- 
tional classrooms. The adult training network has developed in a 
freer atmosphere w ith form and structure less limited by routine 
and calendar. It is more like education on demand or as needed. 

lint today the demand or need is becoming constant, encour- 
aging the network's grow th. The fact is that education has become 
a necessity an absolute requirement, if workers are to perform ad- 
equately, find fulfillment in their lives, and contribute to our 
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advancement as a country. Through technology and communica- 
tions, a new world is emerging that continually calls tor training. 
New tools arc radically changing our work and lives, a new worker 
is appearing, and a much more diverse work force is taking shape. 
Kach and all are factors in the growth of training for adults in the 
work force. If we arc to meet the challenges facing the United 
States in the world economy, the knowledge of our workers will 
he a prime element. 

A Sew World 

America's leadership in the world market is called into question 
more and more as other nations assert their claims and industries 
jockey for position. In IW2, when the Kuropean Kconomic Com- 
munity coalesces into one powerful ma r kct of 320 million people — 
or more if eastern Kuropc joins — new balances will he struck and 
old alliances broken. It is happening as Kast and W est ( iermanv 
unite and other countries seek their position in the changing config- 
uration of states. 

Multinational corporations cross many boundaries and belong 
to no one country; they embody the economic internationalism 
that transcends nations. Communications instantaneously connect 
world markets and affect products, people, and monies every- 
where. Inflation in one country finds its counterpart immediately 
elsewhere, and unemployment has been characterized as a "time 
bomb, ticking aw ay in the body politic of the west."' 

Kor the United States to remain competitive in the new and 
intensely related economic world, high levels of productivity and 
worker competence are crucial. These two factors fuel our power 
and sustain our economic preeminence. And leaders of industry, 
realizing that "human capital" may be more vital for the knowledge 
society than physical resources, increasingly call for human re- 
source development. 

t hough we may lament the economic jargon used for people, 
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at least they arc regarded as essential to the bottom line and there- 
fore worthy of investment. W hile many employers may remain to 
be convinced, more are emphasizing the educational and training 
factor as basic to the well-being of the company and hence their 
own self-interest. Business leaders are talking about their compa- 
nies as learning organizations in which structure is modified to 
encourage and accommodate individual learning and contributions. 
More corporate leaders are sounding like Donald Petersen, retired 
chairman and chief executive officer of the Ford Motor Company: 
"Lifelong learning is the key that will unlock America's human po- 
tential. The value we place on learning will decide the future ot 
our country." 2 

Similarly, as the states launch aggressive campaigns to attract 
business and industry, they are using educational resources as a 
main sales point. Some have formed consortia of colleges and uni- 
versities to cooperate with business in research and training. Some 
have organized and subsidized vocational education to prepare the 
necessary entry-level workers. In the sharp competition among 
states trying to bolster their ailing economics, promises of educa- 
tional resources available to the company are proving to he an 
effective enticement, perhaps second only to tax incentives. I he 
irovernors are at center stage in the national debate on education, 
not only for their role in reforming the public school system, the 
foundation for America's workers, but also for their responsibility 
in helping to provide adult learning opportunities to keep pace with 
change. 

Xac Tools and Training 

Driving the demand and expansion of training for the work 
force is the technological— sometimes called the microchi|v- revo- 
lution that is drastically altering the old ways of doing business, as 
well as reaching into our daily lives and homes and, yes, even our 
w ays of thinking and solving problems. Although this fundamental 
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revolution started some 40 years ago with the advent of computers, 
and changes have been dramatic the implications and applications 
of the new technologies are still to he realized. 

Operations that take care of themselves without much human 
intervention — like robotics — are multiplying daily, rendering many 
skilled occupations obsolete and stimulating entirely new tvpes of 
jobs and services. Technology comes with seemingly unlimited 
offspring: new materials, equipment, systems, processes, and prac- 
tices are being introduced at an unprecedented pace. In fact, the 
great though intangible challenge is the rate of change, the speed 
with which new elements appear that can transform the nature of 
tasks and the products. Not only docs change come faster, but it is 
constantly more far-reaching in its effects. 

When the tirst Industrial Revolution occurred early in the nine- 
teenth century, the worker hail to learn to tend and use the new 
machines. Objects went off production lines into packing cases, 
anil new forms of transportation took them on roads, rivers, and 
rails, and eventually by air. Discoveries supplied power to move 
objects and link people: steam and combustion power, electricity, 
telephone, and radio started connecting people and products. 

Today we have new and radically different means of connec- 
tion. To the uninitiated, it is magic of a higher order. Computers, 
television, satellites, ami teleconferencing revolutionize the rou- 
tines of working, even as they create new products like information 
and education. This time the agent of revolution, the computer, 
not only automates production with more continuity anil control 
than earlier mechanized processes, but it also can tell us what is 
going on inside the process. According to Shoshana Zuboffs /// the 
. W/c of the Smart Machine, 

The same technology simultaneously generates information about 
the underlying productive and administrative processes through 
which an organization accomplishes its work. It provides ,i deeper 
level of transparency to activities thai had been either partially or 
completely opaque. 1 
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And we iiv.iv add parenthetically that it is the same remarkable 
technological ability that allows ns to vi<w and study the learning 
process as it goes on in human beings. When applied to this pur- 
pose, research is peering through win. has been the opaque area of 
how individuals learn most effectively. 

Computerized processes are well advanced in the workplace; 
thev have ahead) w rought a transformation and redesigned the en- 
vironment. Whether in banks, retail stores, and hospitals, or on 
factor) 1 floors a new age has been born. As it grows and develops, 
it never rests. Change is the one constant factor, w hich leads to the 
second sure fact: training must become retraining — a continual 
process — if we are to keep up with our own inventions and meet 
tomorrow's changes. 

Kach process or product introduced imposes a learning require- 
ment on workers, from an incremental upgrading of skills to 
general retraining Of course, automated processes can also kr/' 
the skills needed in positions, turning skilled workers into mere 
attendants. Or jobs can be eliminated outright, causing dislocation 
that often requires complete retraining for another type of work. 
Tor main who remain, however, the job becomes more interesting 
and knowledge-intensive, requiring additional learning. Whatever 
the effects, the change introduced carries educational requirements 
with it. 

Major infusions of technology can aker an entire organiza- 
tion. In manufacturing companies, for instance, the new wave of 
computer-controlled flexible manufacturing systems requires more 
intcllectnallv demanding skills in workers who operate them. Op- 
timum performance also demands management systems that give 
workers more responsibility and initiative. Such flexible systems 
are incompatible with a rigid, top-down hierarchy. This means a 
shift to a more horizontal organization in w hich both managers and 
workers must learn to handle different roles. 

As one corporate officer explains, changing to a "flat st met lire" 
in his company meant training professionals to take more respon- 
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sihilitv, to sharpen analysis anil judgment, and to improve 
communication skills, It meant cutting out some middle managers 
and placing professionals in closer contact with corporate offices. 
It is a leaner organization, and communication is more direct; each 
manager has more discretionary power and greater control ovci 
cost, efficiency, service, and productiv ity. In effect, managers have 
wider spans of control. 

W hile managers and professionals adjusted to changing roles, 
the computerization of the same company required 10, (MM) employ- 
ees to learn basic skills in programming and data processing and 
analysis, And the training spectrum goes still farther. The workers 
skilled in one part of the m mut'aeturing process must now learn 
another: multiple skills are necessary as the production line be- 
comes flexible. The answer to "dcskilling" lies in the learning of 
multiple skills. With technical aids, workers' skills expand and 
their roles become not only more flexible — along with the sys- 
tem — but also broader and more valuable. 

New technologies have further led to a quickened competition 
in the marketplace. Companies must continually expand their of- 
ferings of goods nrd services and improve those they ahead) otter 
or risk losing business to competitors. Intensified competition is 
forcing organizations to shorten "cycle time," the elapsed time 
from the conception of a new product or service to its delivery for 
sale. Initiatives to expand the product line and reduce cycle time 
generally emphasize teamwork across functional lines and enlist 
employees at all levels to think in terms of innovation and market 
responsiveness. Management does not will these new ways of 
working and thinking into existence. They must be taught through 
informal and formal means, and they arc aided tremendously by 
telecommunications with satellite delivery that can quickly reach 
the marketing anil sales people and customers. 

Too often companies fail to prepare employees for this rapid 
process; the training itself takes time anil it must obviously take 
place in advance of the expected outcome. Longer-term goals Ca li- 
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not he reached via short- sighted preparation: the time taken in 
training will prove to he essential to winning. But as competition 
accelerates the rate of technological change under way, the ques- 
tion is whether we can even keep up with training tor the work 
force, not to mention provide it in advance of demand. 

The Sew Worker 

Training programs will need further adjustments and delivery 
methods to tit the new life-styles and values that individuals are 
bringing to their jobs. A new kind of worker emerges, coming with 
changing attitudes toward work. According to Daniel Yankelovich, 
people want more self-expression and a wider range of choices; 
thev want to feel a part of the work effort, to find self-fulfillment, 
and to have opportunities for growth. Not valuing money alone, 
and not holding the attitude that work is a sacrifice or a necessary 
evil, the new worker seeks creativity and participation in the 
process. Yankelovich, seeing the change as a "huge rise in individ- 
ualism in the workplace." points out that the "powerful surge in 
entreprcneurship" captures these desires and values and embodies 
the essence of autonomy and individuality. 4 

Certainly the entrepreneurial spirit may be at work in the great 
numbers of small businesses being created. The changing corpo- 
rate structure that gives more responsibility to the worker may also 
accommodate the desire to participate more fully and see the re- 
sults of one's work. Indeed, employers arc recognizing the new 
workers and in pronounced ways adjusting jobs to tit their needs. 

New patterns are interrupting the uniform, standardized rou- 
tine of work for eight hours a day in centralized locations. 
"Klextimc" schedules permit job sharing and part-time assign- 
ments; other arrangements allow the tour-day week with ten hours 
each da\ . Milwaukee's local government is a leader in such inno- 
vation. The county executive, David T. Schulz., savs the city is 
responding to a trend that is evident everywhere. " There has been 
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a sea-change, Kmployers value their employees more. We Ye fitting 
the joh to the employee and not the employee to the job."* Inci- 
dentally, for more than a decade, Milwaukee has given government 
Workers tuition subsidies to keep abreast of their fields. 

As hours shift, so does the location of the job. New means of 
communication free employees to do their work at home and elec- 
tronically submit it. For many types of work today this is not only 
satisfactory, but some say that concentration and produetivitv im- 
prove. Forward-looking employers might well ask whether it is 
necessary to expand physical facilities in the central office or 
whether it would be smarter to give more employees computers for 
the home. 

Changing hours anil changing places for work w ill mean that 
more alternative routes are needed for educational advancement. 
Independent, highly motivated workers may be expected to find 
their own ways. Hut for all the others, training programs must be 
both easily and constantly available. Flexibility in work hours can 
also be used to accommodate training periods and tit them regu- 
larly into time schedules. 

A Diverse Work Force 

The educational task before us is awesome. Demographic facts 
indicate that two-thirds of the people w ho w ill be working in the 
year 2000 are already in the work force today/' This means simplv 
that the majority of ;\lults now employed must base opportunities 
for retraining or new learning if jobs are to be maintained anil pro- 
ductivity improved in this decade. 

Further, as Americans live longer and wish to go on working, 
many find themselves outdistanced by the pace of change. All too 
often the people forced into early retirement arc those who have 
fallen behind, yet they may have years of productivity left. Such 
tragic circumstances point up the importance of retraining for mid- 
career workers. 
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In addition, new entrants into the force will inekule increasing 
numbers of minorities— the population segment growing most rap- 
idly. The number of women, presently approaehing half the work 
force, will also rise, although predictions do not call for as great a 
rate as in the 1970s. It is clear that training programs will need to 
be adjusted particularly for the widening diversity of people and 
their various educational levels. On the whole, those who will be 
entering the work force are not well matched to the types ot jobs 
being created. 

For the new jobs expected, forecasters say that more than half 
will require education beyond the high school level/ Since most of 
the new workers will he coming from minorities, of whom many 
are high school dropouts, the challenge to the schools and postscc- 
ondary institutions is immediate. Basic school reforms arc under 
way, but they arc late in coming. As a result, much remedial train- 
ing is required, and it will continue to be needed at work force 
entry levels as well as in the ranks of older employees. Kir too 
manv adult workers are illiterate or operating only marginally and 
with difficult v. Without the basic skills there is nothing on which 
to build, no foundation for learning more. 

Vet among those employed we also have large numbers of per- 
sons with postsccondary education. At least it can be presumed 
that thev have some basis for learning. Twenty-six percent of all 
emploved adults hold a college degree, and another 20 percent have 
studied one to three scars beyond high school. Therefore, close to 
half of America's work force has had some college experience, up 
from 37 percent in 1978. 

If it is true that those with education generally w ant more, 
there arc many who will welcome additional opportunities tor 
training and take advantage of them. Nearly half the work force- 
stands readv with some preparation and probably motivation for 
learning more. It is the other half, including the new entry-level 
workers, who deserve our first attention and more effective pro- 
trains. The dichotomy between those who have had advanced 
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educational experience and those w ho h;r v not reflects the danger- 
cms .social and economic schism in our country. W hat has been 
called The Forgotten Half* constitutes the greatest challenge for 
training efforts for the work force. 

Altogether the range of people in need of learning is verv w ide 
and long, extending from those w ho require instruction in basic 
skills to the technologically sophisticated professionals, and from 
workers of many types w ho must add another skill to managers 
anil executives who must learn new w ays of dealing both w ith peo- 
ple and with new processes ami new organizational structures. The 
challenge is tremendous. Hut it can and must be met. 

A Look Ahead 

While acknowledging the value of general studies and the lib- 
eral arts, we focus in this study primarily on the connection 
betw een education and the w orld of w ork, a connection vitally af- 
fecting the economic future of the nation ami the w ell-being of our 
people. Fortunately there are great resources upon which to draw 
in building the adult training network. 

There is considerable diversity among those who provide 
worker education and training, ami they operate more or less in- 
dependently of one another. Kach has its own history from w hich 
a distinctive training program has emerged for its own purposes. 
Yet our cross section of examples from the different providers re- 
veals that they do, in fact, have much in common. Aside from 
orientation programs introducing workers to the special companv 
or institution, ami some highly sensitiv e training that pertains to 
research or a new product or instrument, the curricula of the vari- 
ous providers resemble each other remarkably. 

Much of the learning is generic in nature; it is not companv- 
speeilic or proprietary to a particular organization. Basic training 
for an information systems technician is similar whether for an in- 
dustry, a government office, or the military Therefore the course 
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is often transferable. Superior instruction can he shared and so re- 
duce mediocrity as well as redundancy. 

At thy very least, each provider could profit greatly from anal- 
ysis of other training programs and methods for instruction. 
Models of best practice can be found in government classrooms for 
civilian or military personnel as well as in corporate classrooms or 
new course materials in the marketplace. 

Kducation in many forms and formats is available and effective 
for America's workers, w ho are going back to school in grow ing 
numbers. No one needs to argue further for continuing education; 
it is a fact of life. Many parts of a powerful training network al- 
ready exist. Our study aims to examine them and suggest their 
extension through various delivery methods needed to meet the 
goals ahead. 

To simplify the discussion, w e do not differentiate sharply be- 
tween education and training. It may be legitimate to consider 
education a broader-based and longer-lasting kind of learning dis- 
tinct from training, w hich tends to come in shorter and mo. j 
narrow Iv focused packages. But the lines blur too easily in com- 
mon usage, as in medical training or medical education. It becomes 
laborious to distinguish constantly anil adds little to the broad view 
of adult learning opportunities. In our examples, the nature and 
purpose of the training discussed will be clear from the description 
itself. Further, we use "work force" broadly to include all work- 
ers — laborers, technicians, managers, professionals, anil executives 
— regardless of levels, 

There is naturally a high degree of selectivity in the examples 
given; our choice was based on whether a program was t\ pica I and 
fairly indicative of the larger scene or w hether ; t w as new, sug- 
gesting a trend or a model that could hold promise for others In 
summary, then, this report on learning for the workplace might be 
thought of as a guided tour, presented in three parts. 

First we consider the resources for adult learning in the t'nited 
States with a focus on the major providers outside the traditional 
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education system. The outsiders arc legion, A'ith untold numbers 
of people engaged in programs supported by large, effective orga- 
nizations and institutions trying to educate their workers. We show 
their size and scope, their overall contribution to the task of train- 
ing and retraining the work force. 

Higher education enters specifically as we cite segments of the 
post secondary system for their job training. Community colleges, 
vocational education, anil proprietary schools appear for their con- 
tributions as well as the professional schools of universities. Aside 
from these references and comments on career-oriented training in 
colleges ;md universities, we do not analyze the traditional educa- 
tional establishment. We include only its direct role in job and 
career training for the work force. 

Because the task is very great indeed, and the providers canrot 
meet the challenge either singly or together, we devote significant 
attention in chapter 2 to the technological resources that can extend 
educational opportunities and reach more workers. These inno- 
vative instructional delivery systems use new media and take 
advantage of computer networks and satellites to deliver training 
anvplaec in the world. In this section we analyze each medium, 
give examples of its use, and chart what seem to he its limitations 
as well as its effectiveness for instruction. 

One new development emerging from research laboratories de- 
serves special attention in chapter J: artificial intelligence as an aid 
in training and education. In the teaching of some subjects it is a 
most intelligent tutor, and applied differently it helps to create an 
expert system that can stand beside the worker and provide guid- 
ance and answers to problems encountered. It is a new tvpe of on- 
the-job training, and it may offer great possibilities in the future. 

In the second p;irt of the report, we turn to the workers anil 
describe what tnrning opportunities they have. We look first at the 
skilled trades and technical fields, presenting workers in con- 
struction where apprenticeship is strong, office administrative 
assistant. 1 :, information systems technicians, and those encountering 
the new factory with computer-integrated manufacturing systems. 
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F.aeh of the fields chosen is vital to a healthy economy, each rep- 
resents a large segment of the work force, ami each has been 
direct I v affected by technological changes that transform their 
tasks and make further education a necessity. 

In the next chapter, we move to view the education of Ameri- 
ca's mi nagcrs, the group that historically has received the greatest 
attention and share of training dollars. W hat is their curriculum, 
and is it effective for the challenges they face and the decisions they 
must make? The old question of whether management is an art or 
a science resurfaces, and it remains unsolved. 

And finally in this section, we turn to the advanced profession- 
als and what is being done to update their knowledge, which is 
subject to obsolescence ever more rapidly. The problems of engi- 
neers and computer scientists receive first attention, but closely 
following are the expanding programs to bring the latest informa- 
tion to physicians ami attorneys and to bankers and accountants. 
As professional people, they supply essential informed leadership. 

For these segments of the work force — skilled technicians, 
managers, and professionals — we draw examples from the various 
providers to see the contributions from each tow ard the opportu- 
nities available. We note, for example, the labor unions 1 role 
particular! v for apprenticeship and for skilled technicians; we de- 
scribe management training in the corporation, the military, ami 
government; and we add professional associations to the mix of 
providers for the professions. 

The third and final part of our report deals with those whom 
training programs fail to reach or adequately serve. I hey are w hat 
w e call the missing persons. These are people outside the economic 
svstem and the opportunities it offers: workers displaced by chang- 
ing industries, unemployed youth, immigrants and refugees, and 
those on welfare rolls. They share the common denominators of 
poverty and often illiteracy. They constitute a distressing failure 
of a democratic society that prides itself on "the general w elfare" 
of its people. 

In the last chapter, we conclude that the issues examined call 
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tor public responsibility and action. We call tor strong federal pol- 
icies and support, anil more effective state programs. Private sector 
initiatives and more anil more partnerships among the providers 
must he encouraged. ( lovernment participates in sonic of these col- 
laborative ventures with other sectors, and yet cooperation is not 
prevalent in state and federal programs themselves. Separate leg- 
islation designed piecemeal for certain purposes and assigned to 
one federal department or another discourages cooperation w ith 
other programs. Kfforts toward interagency coordination in Wash- 
ington, I ).(;., have not worked. After an anlaysis of programs and 
current legislation, we suggest how some programs might bt better 
coordinated and reach more people among the millions who need 
training in order to enter or reenter the work force and lead pro- 
ductive lives. 

Problems arc apparent, to be sure, but so arc possibilities. It 
is not a bleak horizon. Common sense dictates some recommen- 
dations; others arc more complicated and require the further 
consideration of people engaged in providing training. Above all, 
our national leadership must take decisive action. 

Worker education is already a headline issue, primarily because 
people are worried about the United States' competitive position 
in the world econoim . Their emphasis is not on learning as a 
pleasant and personally enriching experience but on the growing 
realization that improving productivity is directly and inevitably 
related to the skill of the work force. It is not the first time that 
economic change ha> driven educational reform and expansion. 
Todav's impetus is not unusual. 

It is signilicant, however, that powerful forces have entered 
adult education. Main are recognizing the imperative need to im- 
prove and extend learning for the work force, and some arc taking 
action. New alliances appear as collaboration among sponsors de- 
velops. The network grows and alternative ways of learning are 
inv ented to give training when and as it is needed. 
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CLASSROOMS 1 OR ADULTS 



here is no wav to assess accurately cither t lit- monetary value 
of the various training programs in effect for the work lorce or the 
total numbers of adults enrolled from time to time. At best, esti- 
mates suffice. Hut the totality of resources becomes apparent as the 
major providers or sponsors of education are described with the 
general tvpes of training giv en. Details of programs are in subse- 
quent chapters. 

1 1 ere we start with those outside traditional education and in 
the order of their magnitude: corporations, the military services, 
iroverninent programs for civilians, and labor unions. Next comes 
the profitable side of the learning industry expanding in the sale of 
training. And then we consider those segments of the educational 
establishment that contribute most directly to training for jobs and 
careers, such as community colleges and technical institutes, trade 
schools, and the uni\ crsitics' professional schools. I heir contribu- 
tions are important both in their own preparation ol workers and 
in their expanding alliances vv ith other sponsors to offer training. 

Cnllcucs and universities, of course, provide fundamental edu- 
cation in the arts and sciences apart from the requirements ol 
specific careers, hut that is another book. This report simpl\ refers 
to the graduates' choice of major fields, and recognizes that large 
numbers of older adults are reentering traditional classrooms tor 
job-related reasons. 




9 

ERLC 



r 



(Corporate Sponsors 

By Tar the greatest amount of training and retraining takes place 
in corporate classrooms. 1 Expenditures are estimated from $30 Mil- 
lion annually upw ards. Our guess is around billion lor Formal 
training — without the wages of employees while they study. If 
wages are included, the amount would double. Lately, however, 
even those estimates have heen outdistanced by SKI International 
in a st ud v on corporate education and training, If informal on-the- 
job training is included, their report suggests, more than $200 bil- 
lion is annually expended,** 

It becomes a numbers game, once again depending on w hat is 
counted, but on anv count, corporations appear to be the largest 
providers of adult education. SKI says, "About "0'r of the retrain- 
ing of L \S, workers takes place in corporate education anil training 
programs/' That is an exceedingly high percentage, but it includes 
learning on the job, w hich is not only the most prevalent form of 
training but may also be the most effective. 

Whether the training is given in the companv or sponsored by 
it outside, significant numbers of workers have access to it. The 
American Socictv for Training and Development says that some 
14 million workers are served each year/ which is far more than 
the number of undents enrolled in four year colleges and univer- 
sities. At the other end of the scale of estimates is the total number 
of million individuals receiving formal, employer-sponsored 
education. The higher figure, coming from the annual survey 
of Ti'it'whiii maga/ine, is based on companies emploving 100 or 
more people. 4 Translated, the higher estimate means that about 
one-third of the w ork force is getting training. That leav es the ma- 
joritv of workers still to be reached, but at least many adults are 
learning under their emplovers' auspices. 

Further analvsis finds them concentrated mainlv in large com- 
panies and certain industries, More training is obviously neecssarv 
in high-tech industries ami manufacturing companies that require 
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W\[f\\ levels of knowledge ami research, ami as the tcchnc. ogies 
spread into other industries applying them, more workers there 
require additional training too. This is happening in financial ser- 
vices, public administration, communications, utilities, ami other 
kinds of service industries. 

Smaller numbers of trainees are found in smaller companies 
and in fields that are nor changing so nitkh, Vet ir is in small, 
private businesses with fewer than 500 employees that job oppor- 
tunities are ncnerally growing, and it is here that some 4K percent 
of the total work force is employed. This presents a serious chal- 
lenuc, since small companies lack the funds and programs for 
training. I lence a very large number of workers are denied oppor- 
tunities for improvement. 

Similarlv, workers in different job categories get varying degrees 
of attention ami opportunities for training. Managers, technological 
professionals, ami other technicians, as well as sales and marketing 
personnel, receive more training tlran those in clerical and other 
positions that commonly require less educational preparation. I he 
American Socictv for Training and Development indicates that 
employees aged 25 to 45 get more than two-thirds of the training, 
and white males dominate in numbers served. Women get a sur- 
prisingly large amount, according to this report, but I lispanics 
and African-Americans, whether male or female, generally receive 
much, much less/ 

An encouraging note for production workers, cautiously added 
bv the Training magazine report, suggested that the old model of 
training emphasis was cracking. As management layers were dis- 
appearing in the new company structure, ami production workers 
were assuming more duties, there were signs in V)W indicating 
more formal training for the blue-collar worker: %, \lore production 
workers per organization arc getting trained and each one is receiv- 
ing more hours of training." In fact, the report stated that the 
increase in the number of hours over the last two years had 
brought production workers to the average of nearly H hours an- 
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ntiiilly — the same as the average for senior managers in formal 
training. Office and clerical employees, however, remained low in 
comparison and received "a pittance compared with the rest ol the 
groups. M<s 

Among the recipients of training in the lower echelons are 
workers who lack the basic skills of reading, writing, and arithme- 
tic. We discuss the problems of the illiterate later, but here, in 
considering education sponsored by industry, we must point out 
that most companies are doing very little. They try to avoid the 
problem altogether by not hiring those who are ill-prepared. Hut 
we should not fault employers too severely for not correcting socie- 
ty's ills: they react after all to the first demands of business. 
Assessment of their own workers, however, reveals that the prob- 
lem already exists within their ranks. Furthermore, low literacy 
levels glaringly reveal themselves as new technologies require 
higher skills. 

It conies as no surprise to learn that manufacturing industries 
that offer the most remedial instruction are emphasizing math skills 
needed in the statistical control of processes. Computers do not 
ileal w ell w ith inaccurate input; if they recognize it, they reject it, 
but if they don't know it, they will process it and reach erroneous 
results. 

Main studies have been made of late about the extent of 
remedial training going on in corporations. There are great differ- 
ences here too, parth due to poor definition of "basic skills/ Hut 
allow ing for the confusion, it seems that abont one-third of the 
larger companies offer their workers such help. 

Moreover, as the labor pool shortage worsens and more appli- 
cants come from undcrcducatcd minorities, companies can c\peel 
to strengthen their teaching programs lor new employees. The 
grow ing burden should not be too onerous financially since train- 
ing costs are written off in large p;ut as an expense of doing 
business, It does mean, however, broadening corporate curricula 
and more emphasis on lower levels of workers. And it is an addi- 
tional handicap for L \S. companies competing w ith others abroad. 
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The overall view reveals inequalities, and many of those most 
in need of training are not getting it. Nevertheless, the corporate 
world is contributing heavily to adult training, and their efforts are 
not likely to diminish simply because their own self-interest is at 
stake. Companies on average spend about I percent of their payroll 
on training programs/ but this proportion can go considerably 
higher depending on the nature of the company, its needs, and the 
philosophy of its leadership. Some have guideline* *nr investment 
policies in training. One enlightened company, Motorola, spends 
almost 2.6 percent of its payroll and requires all divisions to spend 
at least l.> percent of payroll; it also recommends minimum hours 
of training for each employee.'' 

The corporate contribution has added value since it offers 
training connected to a job — in the context of employment— and 
capitalizes on worker motivation. Moreover, corporate instruc- 
tional programs are likely to be well-conceived and organized tor 
stated and clear objectives. For these reasons, learning in the 
workplace for most workers usually takes precedence over outside 
school instruction. And companies provide the greatest amount ol 
training in-housc where they have more control over the training 
format and environment. 

Adult training generally profits from being attached to employ- 
ment ami the place of work. After all. individuals may spend 15 
vta/s from the age of six onward in the educational system, but 
thev spend 40 or more years in jobs, earning a living. New skills 
anil knowledge must be acquired over the latter two-thirds of a 
person's lifetime, w ben he or she is working. So if w e wish to reach 
adults to upgrade skills and abilities, it is best done in connection 
with their work. 




YVv Mil miry Services 

In expenditure and numbers served, the second largest pro- 
vider of adult learning is the military, In fiscal VWK the military 
was scheduled to spend nearly SlH billion on formal training for 
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officers ami enlisted personnel at its many schools ami training 
bases. 1 " This sum included pay and allowances tor trainees, train- 
ers, and administrators, anil the cost of operating and maintaining 
training facilities, as well as related equipment and construction, It 
also included training for reservists, but it omitted the cost of train- 
ing maneuvers ami on-the-job training. J. I). Fletcher of the 
Institute for Defense Analysis claims that if the costs of all military 
training — formal and informal — were added up, the sum would ex- 
ceed the reported cost of formal training by a factor of three or 
four, approaching S5O-70 billion." 

Compared w ith all other major providers of adult learning, the 
military is most organized, as one would hope, and training pro- 
gresses in rank and file with the nature of responsibilities. IVoni 
basic training for all recruits anil officers (except those commis- 
sioned by direct appointment), the steps are clear and assigned 
for preparation in special duties. Training usually accompanies a 
change in assignment and is almost always required to quality for 
a promotion in rank. 

The system for officers is not unlike the corporate structure 
that provides lor managerial training from supervisors to tirst-linc 
managers to middle anil senior levels to top executives. And for 
high-ranking military officers, too, the curriculum broadens to 
help their professional development in leadership, military science, 
and advanced political and technical 'icius that are t.uigh: in the 
war colleges and at civilian institution*. \. ill ike policy in many 
companies, however, the military's (raining progression holds for 
all officers across the board; few exception* arc made. 

Wliil'; enlisted personnel generally work in more specialized 
skills arul trailing is so directed* the\ too have functional training 
that cuts across job specialties. The basic and technical traininu of 
recruits and nfbeers amounts to the bulk of forma! militarv train- 
ing; only about <o percent is for subsequent retraining. 1 - 1 Total 
participation in formal training (measured by ihe miht.nv in train- 
ing loads) mean 1 , that 250, 000 members, both active and reserve, 
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of the tour services undergo training on an average day. 1 ' That is a 
verv good daily average tor forces* totaling nearly 3.8 million in 
active and reserve ranks. 14 

Military terminology makes another distinction that could he of 
interest to corporate trainers and other prov iders. Courses are di- 
vided into "collective" training vs. individual training. The former, 
given for groups — a squad, aircrew, or battalion — is an exercise in 
teamwork where all members learn cooperatively. Since corporate 
curricula include numerous courses to teach teamwork, trainers 
might well analyze the military's collective approach, particularly 
for performance goals that arc not based solely on discipline. 

In addition to formal training, the military offers support for 
service members to advance their skills, obtain a diploma or de- 
gree, or satisfy an interest during off-duty time through what it 
calls "voluntary educati.m" — in the civilian world, continuing ed- 
ucation. In fiscal IW7, nearly 780,000 military personnel were 
enrolled in undergraduate and graduate courses through voluntary 
education, and more than 410,000 took noneredit courses including 
language training and basic skills," Among the outcomes that year 
were: 

• 12,500 high school diplomas or (iKI)s 

• l u , *00 associate degrees 

• 6,000 baccalaureate degrees 

• 7,000 graduate degrees. 

In ;i number of ways, the military also makes it easy to take 
courses or earn academic credit. The Defense Activity for Non- 
Traditional r.dueation Support (DAN IT'S) administers testing 
and programs to enable service members to earn college credits for 
knowledge gained outside the classroom, including skills acquired 
in military training. The Community College of the Air Force 
grants degrees based on military training and on courses taken 
at accredited post secondary institutions throughout the country. 
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Some civilian institutions also have opened doors to assist military 
personnel: the Scrviecmembcrs Opportunity Colleges is a consor- 
tium of more than 400 institutions that have minimized residency 
requirements, recognized nontraditional achievement through mea- 
surements such as the College-Level Kxamination Program, and 
eased the transfer of college credits. 

Kach service also has programs permitting selected persons to 
studv full-time toward degrees, and most services reimburse tui- 
tion fullv. But all require a payback of serv ice from the beneficiary. 
Under the new CI. Bill, which took effect in 19K5, active-duty 
personnel can receive education benefits of $300 per month for 36 
months. In return they must agree to complete three years of 
service and take a pay cut of $100 per month for 12 months. Re- 
servists are entitled to $140 per month for 36 months in exchange 
for six years of service. Since the bill took effect, the services have 
witnessed a surge in the numbers signing up tor these benefits. In 
fiscal I9K7, about 69 percent of eligible military members — those 
on active dutv, reservists, and v eterans — sought the benefits. 16 

Kducational opportunities arc a powerful recruiting tool for the 
armed forces. They honestly pay off on their promises and do it so 
well that thev create problems lor themselves. Colonel Joseph 
Shanahan, chief of training policy for the Department of Defense, 
savs that "the more training the military gives a person, the more 
marketable that person becomes in the civilian sector. " r The ser- 
vices are not only losing highly trained technicians to industry but 
also the instructors w ho trained them. 1 * Kach year 300,000 men 
and women return to the civilian work force, where employers ea- 
gerlv hire them because their training has been targeted to specific 
performance goals, ami thev arc accustomed to discipline and work 
standards. 

In a sense, societv recaptures the public expenditure for their 
training. But there remains a serious problem for the military in a 
never-ending battle to keep its forces trained for the fast-changing 
technological w eapons anil devices of modern w arfare. The ehal- 
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Icnge to the military is perhaps even greater than it is for the 
general work force. 

The Federal Government 

The federal government spends far less for the training and ed- 
ucation of its 2. 1 million civilian employees, hut still has extensive 
programs throughout its agencies and departments around the 
world. Seven thousand people comprise the training and develop- 
ment community that serves federal workers. The latest official 
estimate (fiscal 1 986) for the total annual expenditure is $5S() mil- 
lion. ,g No one is sure. Some say the number is more than $1 
billion. 

One reason for the difficulty in precision is that training is not 
a primary mission of the government any more than it is in the 
private corporate sector. Therefore, training expenditures are often 
buried in budgets for operations, The numbers supplied, which 
the agencies choose to report to the Office of Personnel Manage- 
ment, often reflect only part of the whole. Furthermore, much of 
the training that goes on in federal agencies is not centrally man- 
aged. The training director of the Veterans Administration, for 
example, says that the costs reported in the department's training 
budget are for only the small number of programs it manages cen- 
tralis, while most programs take place in its hospitals and are 
therefore folded into the operations budget. 

The Crate Commission's Report of the President's Private Sector 
Surve\ on Cost Control (1981) referred to the general ignorance 
of the total spent but acknowledged that developing a system 
to gather accurate cost data might not be worth the expense. 
Confusing categorical breakdowns complicate the picture. The 
government defines long-term training as lasting at least 121 days, 
but it usually refers to tor-credit courses taken at a college or uni- 
versity bv advanced professionals. This kind of training is on the 
decline; it remains important only at a few departments, including 
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Defense, Commerce, Health ami Human Services, the National 
Aeronautics and Space Administration, and the Veterans Admin- 
istration. 

Otherwise, the training scene is quite extensive. A computer- 
ized directory, administered by the American Society tor Training 
and Development, lists 20, 000 courses from some 20 government 
providers, Courses range from animal husbandry to regression 
analysis, with every kind of technical, administrative, and generic 
skill in between. In fiscal l°H6 there were at least I.N million in- 
stances of training, av eraging around 30 hours cach. :n That figure 
approaches the 40 hours annually required by some of the largest 
U.S. corporations. 

Still, education and training are not a high priority for federal 
agency and department administrators. Because of the loss of many 
of the most qualified civil servants during the Reagan administra- 
tion — what has become known as the "Beltway brain drain" — this 
is a serious problem. And training is not high on the list of rec- 
ommendations of the privately funded National Commission on 
the Public Service. 21 Perhaps the civilian agencies should look at 
the success of their colleagues in the military who are using edu- 
cation (and other means) as an enticement to recruit the best and 
the brightest. 

Labor Unions 

W hile their training programs are little known to the public, 
the labor unions are major providers of adult learning. Appren- 
ticeships arc probably the most recognized, serving more than a 
quarter of a million workers each year. Depending on the trade, 
apprenticeships can last from one to four \ ears. They combine on- 
the-job training, classroom instruction, and independent study. 
On completing the courses, apprentices become journeymen, a 
most respected title among the trades. 

Alter that, no further training is required, but labor officials 
estimate that as many as S percent of their journeymen join in some 
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sort of improvement training each year.* 2 These officials readily 
agree that more should be participating because of the continual 
introduction of new technological tools and new materials, But the 
pattern of ongoing learning is not w ell established, and at the end 
of a dav's work the classroom is not especially inviting. 

Money for these programs comes from negotiated w age con- 
tracts, and the sums can be very large indeed. The construction 
industry alone spends half a billion dollars a yt*ar on training ap- 
prentices and journeymen.-* A handful of um».n> anil employer 
associations in this industry nave set tip national training trust 
funds. The Plumbers and Pipefitters Union and the National Con- 
tractors Association, for example, set up such a fund in the early 
1950s. In the vears since, more than $53 million has been spent in 
training union members in addition to the millions given each \ car 
to local apprenticeship training committees, The plumbers also 
spend $54 million a year operating a national system of 3 30 local 
schools that provide apprenticeship training and journeyman up- 
grading in welding and other technical skills. The sheet metal 
workers, bricklayers, painters, and ironworkers unions have estab- 
lished similar fund*;. 

Massive layoffs in the steel, auto, and communications indus- 
tries have lec! their unions to push for rehaining programs in their 
national contract negotiations. Their efforts have resulted in train- 
inir funds administered jointly by the union and management, 
often in an organization created for the purpose, These w e discuss 
in detail later, but their general size and scope mentioned here are 
impressive. 

I'ndcr the I AW -Ford fund since 1983. some 45,000 em- 
ployed and unemployed union members have had training at 35 
locations throughout the country. The Communications Workers 
of America— another leader in this movement— -and the Interna- 
tional Brotherhood of Kleetrieal Workers have joint programs with 
AT&T that served more than V5.000 workers between 19X6 and 
19X9. These programs have tremendous potential both in the 
sums of monev available and in the numbers of workers reached. 
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The L'A\V-(icncral Motors "Nickel i*und, M tor example, generated 
$250 million in one year. 

Most of these funds furnish training in basic skills, literacy, 
technical fields, and other areas to improve union members' job 
prospects and advancement opportunities. Some integrate support 
for educational institutions, like the Communications Workers 1 
agreement with Mountain Bell. That contract allocates $7.6 mil- 
lion oyer three years to support a network of community colleges 
and vocational-technical schools in which workers can receive 
career counseling, technical training, and for-crcdit instruction. 
Some 2N,00() workers, both employed and laid-off, are eligible for 
these benefits. 

As major sponsors of adult training, labor unions are even 
harder to assess for total numbers. Kxcept lor the national efforts, 
training programs belong to local jurisdictions, and reporting 
mechanisms to AM, -(MO headquarters are nonexistent. Resides, 
the labor movement is not a monolithic organization that operates 
nationally from a central office. 

Although this situation complicates our assessment, it does not 
hide the fact that cxtensiyc ami valuable programs arc available 
under union leadership, And they should step up their efforts to 
increase cooperative training programs that can help millions in the 
work force not only to maintain their jobs but also to advance 
through education. Moreover, just as training programs reflect the 
self-interest of employers — w hether corporate or military — so they 
can serve the self-interest of the labor movement in a period of 
declining membership due to job loss. I he antidote is more train- 
ing to promote multiple skills that w ill enable the worker to keep 
the job. 



A Profit able Business 

Around the major providers of adult training another segment 
of the learning industry is developing w ith vendors and third par- 
ties servicing the other trainers and the public. Supplies of learning 
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materials ami seminars ami gurus from the private sector multiply 
daily. Anyone with an idea and salesmanship can join the multi- 
tude. Kstimates claim that ten times as many vendors are selling 
training services today as ten years ago. "One database tor trainers 
lists 91,000 seminars available tor corporate use," says one re- 
port. 14 The topics range from the physical to the metaphysical, 
from behavioral skills and attitutlinal change to every conceivable 
aspect of management, from esoteric scientific interests and tech- 
nical fields to the sublime anil the ridiculous. 

Some subjects provoke humor, such as the newly announced 
courses on how to "Cut Your Corporate Clutter Quickly," which 
instruct on cutting paperwork with separate strategics for manage- 
ment and support staff. These arc video training programs with 
participants' workbooks ami a facilitator s guide, all for $449 from 
the r.ncyclopcdia liritannica Kducational Corporations training 
ami development division. Hut when one thinks of the overwhelm- 
ing amount of paper being regurgitated by technical means, the 
idea may not be so funny. 

To be sure, there are many excellent products ami programs. 
Moreover, outside consultants, among the vendors, can play an ob- 
jective and knowledgeable role in planning for courses and their 
delivery. Main vers big companies are also swelling the vendor 
ranks. Not only have print publishers like Mc( iraw-l lill and John 
Wiley & Sons moved into electronic anil technological aids for in- 
struction, but also large corporations arc selling training to each 
other. While competition is severe and products naturally vary in 
quality, this part of the learning industry has real potential in help- 
ing to bring America's work force into the next technological age. 




id taut tonal Inst it tit ions 

A look inside the established educational system lor its contri- 
bution to workers 1 training reveals the community college as the 
dominant provider. The least traditional and newest child on the 
block, with a 50-year history ol astounding growth, is the major 
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contributor to adult learning for job-related purposes. While total 
enrollment at four-year institutions remained about the same over 
the decade prior to 10 H6, two-year colleges grew phenomenally to 
an enrollment approaching five million. An equal number attended 
on a non credit basis, so their grand total was nearlv ten million 
adults, niost of whom were in studies directly applicable to the 
work force. 

Situated within commuting distance for most of its students, 
the public two-year institution offers postsecondarv education to 
many adults for whom other doors are closed. Those who lack time 
or money or sometimes academic strength find opportunities here. 
By and large, community colleges have added remedial and devel- 
opmental courses as necessary to compensate for failures in the 
lower school system. They are more flexible in scheduling course 
hours and welcoming part-time students of all ages. And their cost 
is modest compared with other postsecondarv institutions. Tuition 
and fees at public community colleges averaged $660 in I9N6-I9N7 
as against SI, 414 for in-state students at public four-year institu- 
tions.^ 

It is to these two-year colleges that minorities turn for training. 
They enroll in growing and disproportionate numbers. I lisnanies, 
for example, are six times more likely to be enrolled in a community 
college than in a four-year program. Vl In California's community 
college system, *N percent of the one million students represent 
minorities.- And slightly more than hall the people enrolled in 
credit courses in all community colleges are women. 

The concentration of minorities and women in these institu- 
tions constitutes a divisive trend that a democratic society must not 
overlook. ( )ther training opportunities are not cequallv available to 
these people — a fact that should give pause to our makers of public 
policy. Other educational enclaves are dosed to the minorities that 
are becoming the majority of our population in main parts of the 
country. Furthermore, most community college students do not 
transfer to four-year institutions hut go directly into the work 
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force, usually in entry-level jobs. Without more advanced training 
their futures in this technological age are limited: they are more apt 
to be in single-skill jobs that become dead ends, The system is 
askew. 

Nevertheless, community colleges are doing the yeoman's job 
tor the work force. Ami many older adults are reversing direction 
as thev return to school from tnc workplace. Their choice of sub- 
jects and skills is extensive, from database management to many 
technical fields and liberal arts. Overall, however, just over 25 
percent of graduates take their associate degrees in business and 
management. The pattern of choice rellects that of graduates of 
four-vcar schools and suggests that the work force is getting an 
inordinate number of people "schooled" in business. Other popular 
subjects arc computer and information sciences, engineering tech- 
nology, and health sciences— again similar to the fields chosen for 
more advanced degrees. 

Besides training individuals for entry-level positions, commu- 
nity colleges have further expanded their mission to serve local 
eommunitv needs by acting ipiickly to cooperate w ith business and 
industry in their areas, On a very large scale, they are providing 
customized training for employees, tailoring courses to tit the 
particular company's needs. Since it will be recalled that many 
workers in small companies lack training programs, these courses 
for local businesses arc especially valuable. Moreover, the colleges 
are attracting attention from large national corporations too, which 
sec the advantages of training near their operations in many states. 
In eommunitv colleges throughout the country. ( icneral Motors 
has sponsored such a program for auto mechanics servicing com- 
puterized s\ stems in cars. 

Communitv. technical, and junior colleges are a large part oi 
the complex for vocational education in the country, and they re- 
ceive more than a third of the public funds allotted under the Carl 
I). Perkins Vocational I'.ducation Act/* Hut there arc other types of 
institutions contributing as well. The Digest uf Educatwu Statistics, 




I98S lists vocational and technical institutions considered 

noncollcgiate. Most are private, including 6,329 proprietary or for- 
profit schools and 1,797 nonprofit institutes. In many instances 
they offer courses comparable to community colleges, though usu- 
ally of shorter duration and more intense. 

The trade or proprietary school, because of its private owner- 
ship and profit-making goal, is at best a stepchild of the education 
system. Of late it has been under severe criticism for unethical 
recruitment and even fraudulent practices. Some charges are no 
doubt true, but the child deserves defense. Further, our purpose is 
to examine the extended family of training opportunities for adults 
in the United States — u herever they may be and under whatever 
auspices, Training can be a remunerative business, and manv trade 
schools are thriving with health) profits, large enrollments, and 
effective programs. Dorothy Tenwick, executive director of the 
Accrediting Commission of the National Association of Trade and 
Technical Schools, believes that SO percent of the schools are prob- 
ably sound, that not much is known about 15 percent, and that 5 
percent are no doubt fraudulent. 

Regardless of the scandals, proprietary schools are giving spe- 
cifically job-related courses to some 1.5 million adults. Manv are 
supplying the short skill courses and behavioral discipline needed 
in the work force, in some cases exposing their students for the first 
time to disciplined work and study habits, promptness and cour- 
tesy, and a certain level ol social skill, 

One of the chief adv antages of a trade school, according to Jan- 
ice Parker, president of the Taylor Business School in Chicago and 
a veteran of vocational education, is that it requires more than just 
skills training. A Taylor student must dress for school as he or she 
would for work and maintain the decorum of the workplace in the 
classroom, Resume preparation, dressing for interviews, insistence 
on punctuality, civility, and performance are hallmarks of the good 
trade school, l or those who lack economic and social advantages, 
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such behavioral orientation can make a decisive difference in yet- 
tiny ami holding a job. 

Supporters of trade schools point out that personalized atten- 
tion and insistent discipline are "hand-holding" that community 
colleges or other public training programs cannot afford; yet these 
are especially valuable aspects in training students who have failed 
in public schools. Visits to a number of well-regarded, privately 
owned schools eontirm that quality training is available in many 
classrooms. 

Taken together, the two-year colleges, vocational-technical in- 
stitutes, and trade schools are making a worthy and practical 
contribution to the lives of millions of adults, most of whom are or 
will shortlv be in the American work force, In many instances, 
their skills ami knowledge will he geared closclx to the occupa- 
tional need. 

On different levels, of course, colleges and universities are 
sending graduates into the work force with specilic career and pro- 
fessional preparation. As mentioned earlier, baccalaureate degrees 
in business and management far exceed any other Held, and on 
the uraduate level theirs has been a bullish market lor a decade. 
Much of the increase is attributable to an influx of women. In 
IW7, women received nearly percent of the M.B.A. degrees 
awarded.-'' Over the period from I^TS to IW6, the number of 
female M.B.A. graduates rose 1 15 percent. 

The upward movement of business enrollments and graduates 
has been accompanied by an expansion in the number ol institu- 
tions offering such degrees. A l ord Foundation report estimated 
that in l ( >5S about 125 institutions were offering M.B.A. degrees, 
with nine schools accounting for half the degrees awarded.*" In 
IWH, the generally accepted estimate of schools offering graduate 
business degrees was 700, although only 23? were accredited by 
the American Assembly of Collegian Schools of Business. The 
work force clearly has an ample number of potential managers, 
Such, however, is not the case with engineers. The National 
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Research Council noted a 10 percent increase in engineering doc- 
torates between 1°N6 ami l°K7, u bur the numbers include a 
.significant number of foreign nationals. Foreign students earned 51 
percent of the doctorates given in engineering in l n N7, compared 
with 29 percent a decade earlier. Of course many remain in the 
United States and so help to alleviate our shortage. Manv people 
of Asiatic origin, for example, work in research laboratories and 
teach engineering and other sciences. !5ut we are still not producing 
sufficient numbers of engineers and other badlv needed scientists. 
For the professional people in these fields who arc a I read v in the 
work force, advanced training is essential, and programs earning 
information on the latest discoveries are a fast-grow ing part of the 
educational delivery system. 

Among the fields that have show n greater increases over the last 
decade are the computer anil information sciences and communica- 
tions — areas obv iously vital to our economic development, Students 
are choosing subject matter with the job market in mind. ( lareer or 
occupational choice continues to dominate the degree market. Al- 
though the liberal arts offer an ideal foundation lor educational 
growth and certainly for adaptabilitv in learning new fields, the 
fact remains that most graduates of post.sccondarv institutions are 
selecting studies that they believe will lead directly to employ- 
ment. 

As adults move on and off campuses studv ing part time, their 
courses too are usually job related. In fact, most emplov ciV tuition 
refund programs limit reimbursement to costs incurred lor training 
pertinent to the job. This policy adds force to enrollment trends; 
jobs and advancement arc healthv motivators. Professionals are 
returning periodically for recertification or advanced knowledge. 
The audience for higher education lias profoundly changed: it is 
simply younger and older adults. Higher institutions arc free to 
offer education and training t*> those who want to learn, reuardlcss 
of age boundaries. The percentage rise i> remarkable lor all ai»e 
groups, particularly those above *(), and all are above the ajjes 
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thought — in the past— to he appropriate to the undergraduate 
years (see table I), A recent College Board study states that almost 
half of all degree-seeking students are at least 25 years old, with 
those over 35 following close behind. The classroom has a more 
mature audience. 

Table 1 Adults Enrolled In College 



Ages 



1970 1985 %Rise 



23.29 1.0/4.000 1.953 000 82 

30-34 487 000 1.261.000 159 

35 4 823.000 1885.000 129 



Source Dyrxtnt \ dur.ifion Sumttcs Nflfl Nat'Utui ConU>f lor F Jucahnn Stotistrs U S ["Jupart- 
mont of Education Olio: of Educational Research and improvement. Table 1 19 p 143 

LnsurprisingK \ with the heavier enrollment of adult students, 
part-time studv is increasingly popular, whether in tour-year or 
two-vcar institutions. Part-time students account lor more than 40 
percent of the total \2J million college enrollment, and a large 
percentage of those part-timers arc women over JO.'- Indeed, two- 
thirds of the college population over 34 are female." 

Part of the explanation tor this new landscape lies in social and 
economic changes in this country during the past four decades. 
The move tow aril a service economy, with fewer well-paving man- 
ufacturing jobs, has meant that enormous numbers of people who 
earned ipiitc good incomes from those jobs have had *n ,tart over 
auain in mid-life, finish high school diplomas, and learn new skills 
anil attitudes. Returning to campus is an obvious way to pick up 
manv of the skills needed in high-technology industries. In the pro- 
cess, postsccondarv education is changing dramatically as it serves 
more and more workers at all levels of employment . 



The Task Ikfhre i s 

America has extensive programs to educate the work torcc. ^ et 
when evaluated against the present and continuing challenge of the 
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technological advance, no educational provider — not the large cor- 
porations, the military, the government, the labor unions, the 
growing vendor group, or the colleges and universities — is ade- 
quate to the task. Kadi faces severe handicaps. 

(Alleges — community colleges included — and universities un- 
hampered by obsolete equipment and entrenched curricula, as well 
as teaching patterns not adjusted tor adults. They frequently lack 
up-to-date information as research moves quickly past the current 
technologies and faculty knowledge. The militaiv has difficulty in 
training people for technological instruments that develop faster 
than instruction manuals can be written and instructors trained, 
Corporations are hard pressed to keep up with their own inven- 
tions and products reads for market. And labor unions grope to 
find their way in the new work environment. 

Kvcn w hen the major providers' training programs are consid- 
ered together, the total resources in place cannot meet the ntvd, 
More than just having continuous training available, we must 
expand the ways in w hich we educate and offer people the oppor- 
tunity to learn. Today courses anil information :>re available in 
standard classrooms, by correspondence and independent studv, 
computer-assisted instruction, television, teleconferencing, satellite' 
delivery, and many other means There are massive databases full 
of information to be summoned by tapping a kevhoard. With such 
means at our disposal, is there any r cason win we cannot educate 
our wor k force more clfcclivelv? New s\ stems and tvpes of train 
ing are emerging from inventive sources, and those holding the 
most immediate answer for adult training needs mav be the new 
delivery systems designed to take learning opportunities well be- 
yond our present classrooms to adults wherever thev mav be. 
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Jl he magnitude of the task oi educating and retraining Amer- 
ica's workers requires the lull use of delivery systems and the 
technological aids that are developing. Certainly traditional in- 
structional methods alone cannot accomplish the task. Nor can the 
major providers just described do it unless they dramatically ex- 
tend the reach of their classrooms anil send instruction to many 
more workers. To offer people continuing access to learning, edu- 
cation Has to he constantly available to them through convenient 
and economical means. Such availability is the promise ol telecom- 
munication delivers systems that reach homes, offices, classrooms 
ami libraries, and factors floors. 

Ironicalls, these technologies spring from the very resolution 
that has helped make issues of work force training so pressing. 
Resolutions alwavs create new problems when they resolve old 
ones, but this time the new tools are capable of addressing the 
problems they've helped create. Telecommunication media can 
cans the message — in this case, instruction — and they can aid the 
process' of learning as well. 

Uccausc their use is s ital to solutions of the problems in training 
anil productivity, we ucvote this chapter and the next to an analy- 
sis of various media and their use today. Some educational delivers 
systems base proven that thes are as effective as traditional teach- 
ing for certain purposes, anil some base far surpassed ordinary 



teaching in terms of the time spent in learning ami the student's 
rate of retention. We report on these results. Other programs in- 
cluded are newer, more experimental, and have yet to he tested. 
The potential gain could be enormous //'we supply content of qual- 
ity tor the media and select the technological means wisely For the 
goal. 

Reactions to new technology in education have commonly been 
extreme in one direction or the other; some reject it out of hand 
hccausi. it is unfamiliar and upsetting to their entrenched routines 
and procedures in teaching, w hile others leap forward to embrace a 
new form — often i.-aly hardware — before it has been given sub- 
stance. So it happened in the 1950s when television was hailed 
as basing unlimited promise for classroom instruction and when 
teaching machines were tried, but soon went into schoolroom 
closets. 

Today the story unfold* differently. The technologies are more 
powerful, their possibilities are givatcr, and w e are more sophisti- 
cated about their presence among us. ( )ne of their greatest assets is 
their ability to interact with the person who is learning, to guide 
and suggest next steps, to correct mistakes, ami measure the 
person's progress. Sonic technologies are exceedingly clever in 
teaching the process of problem solving. And main accommodate 
learning that is self-paced ami individualized, features that have 
become characteristic of nontraditional approaches and that are 
particularly suitable for adult learners with crowded schedules 
who must study when they can. 

Telecommunication is hardly novel. It is simply the commu- 
nication of information in spoken, written, or coded verbal or 
pictorial form by electrical means using wires or radio waves. The 
tools are familiar to everyday life in America — the telephone, tele- 
vision, videotape, satellite and cable broadcast, and the computer. 
Linked in a system, they can erase barriers of time and space with 
the push of a button or the Hip of a switch. 

Although we live with them daily, and technological delivery 
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systems for learning "re extensive in the United States, we are not 
yet accustomed to thinking of them as a profound educational re- 
source for the work force. Nevertheless, big corporations are using 
their own networks to take instruction to their employees and cus- 
tomers worldwide. Universities are joining cooperative networks 
that provide courses especially for employed professional workers. 
We describe these developments and others in some detail to indi- 
cate the possibilities for extending the benefits to more people. 
Learning can be there for anyone, anytime, anywhere — depending 
on the choice of media, 

The possibilities seem limitless, but crucial questions remain: 
Which technological aid is best suited to the specific purpose or 
instructional goal? What combinations of Hie media will help to 
meet the objective? And most important, will the content be of 
sufficient quality to ensure that we are not simply extending me- 
diocrity? 

In table 2, we present an evaluation of the effective uses and 
limitations of the different media. Some common points are omit- 
ted for the sake of clarity and brevity. Any one of the media, for 
example, can be supplemented by texts, instructional manuals, and 
assignments if a course is intended. And all can be mixed for more 
effective use. Similarly, some media are more adjustable for partic- 
ular subjects than others. A dividing line, for example, is whether 
the medium is designed to deliver mainly passive instruction or 
whether it permits genuine interaction with questions and an- 
swers. The cost factor also varies widely, Because of the complex 
variables, we could not make the cost estimates more specific, but 
all the delivery methods save the cost of sending employees to 
trainers and vice versa. 

To assess where we are today in the use of the different media, 
we describe each with examples that show the stage of develop- 
ment and its effectiveness tor some but not other purposes. We 
furnish considerable detail so that providers of adult learning can 
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CONTENT 


PRESENTATION AND 
PARTICIPATION 


AUDIENCE AND 
SCHEDULING 


COS! 


TELEVISION BROADCAST 


Effective uses: 


Uniform material ensures consis 
tent training 


Lecture by teacher with other 
experts 

Graphics and visuals, informal d 
clips 


Unlimited audience, reaches 
widely scattered employees 








Limitations: 




Presentation static 
Passive no interaction 


Time limited to viewing schedule 


Costs can be high for production 
and broadcast time 








VIDEOTAPE 

.Same <iS teleVlSiOll with 


Effective uses: 


Can be reviewed in whole or part 


Stop and replay 


Use at any time with television and 
videocassette recorder 


Cost lowers with reuse and mail 
distribution 


these differences 


Limitations: 








May be less expensive to pro- 
duce but depends on quality 








TUTORED VIDEO INSTRUCTION 

Same ,-j.s vdeo based 
instruction with these 


Effective uses: 


Subject review w>th tutor particu- 
larly for students with poor 
language skills 


Student interaction 
Encourages discussion 


Adaptable for diverse groups of 

students 
Permits flexible scheduling 




additions 


Limitations: 




Requires presence of tutor or lacil 

Mater and meeting site 
Group must not be large 
Not effective for single student 










VIDtOCONFERF-NCE 


Effective uses: 


Can use time sensitive materials 
but also many subjects 


L ecture o r panel discussion 
Graphics etc optional 
Some mteru lion allowed via tele- 
phone iinks 


Wide distribution 






Limitations: 




Interaction limited by group sve 

and time element 
Rattier passive 


Broadcast tsrne inflexible 


E xpensive for small group 
Requires equipment if satellite 
used, receiver sites needed 


AUDlOCiMAPHIC CONFERENCE 


Effective uses: 


Useful to teach problem solving 
also troubleshooting skills and 
maintenance procedures 


Participants can speak and dem- 
onstrate via display screens 

Complex graphics can be pre 
pared and used interactively 


Coven, wide geographic area 
Long-distance telephone data 
communication 






Limitations: 




Small number of persons per ses 
sion is best 


l imited by real -time frame 


Lguipmenl expensive stuoent 
needs telephone-computer 
hook-up 


COMPUTE R CONF t HLNCF. 


Effective uses: 


Suitable for wde var.ety nf sub 
jeets including problem solving 
and discussion 


Completely interactive v<a personal 
computer and telephone in- 
tense interaction common 


Serves geographically cvspc rsed 

persons 
Oosses national boundaries 
There is time to consider response 
F ree of t»me limitations 






Limitations: 




No voice or visual contact 


Psychological bamers to comput 

ers and to working alone 
May l)e delay in response 

j , — — — — — 
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BEST COPY AVAILABLE 



investigate those delivery systems that seem most appropriate tor 
them. 

Television 

Much erf distance learning revolves around the video image. 
Over almost >0 years, the technology of television reception has 
developed from ghostly ligures on a tiny screen to the new high- 
resolution color picture. It can now include exceptionally clear 
stereo sound anil he interference free, thanks to cable. High-tech 
video delivers svstcms can he used alone or mixed and matched 
to sl ,j t — satellite, cable, microwave, anil general broadcast. Tele- 
phones can he tied in to iv.ake the communication two way in 
real time. A variety of parties— proprietary systems, commercial 
broadcasters, public television, and so . n — compete to occupy the 
SO or so channels available on the average television set. Local sta- 
tions and private companies have their own mobile satellite uplink 
units capable of originating broadcasts and the downlink to receive. 

in urban and rural areas alike, "satellite dishes*' for business 
ami personal use have popped up across the landscape, pointed to- 
ward the orbiting satellite of choice. Of the 2.4 million satellite 
dishes at American private homes in an estimated 60 percent 

are in rural areas. Above, an arch of satellites in geosynchronous 
orbit offers an abundant supply of data, talk, pictures, news, 
sports, entertainment, and increasingly, education and training tor 
work. 

I or some time, a number of universities have been sending live 
video and audio classroom lectures to students at corporate sites by 
means of an Instructional Television Fixed Service (I I I S), one ol 
2S channels reserved by the Federal Communications Commission 
for nonprolit educational broadcasting. In the late IVOs, foi exam- 
ple, California State University at Chico began delivering master s 
level computer science courses lo Hewlett-Packard facilities in 
northern California. Some \ears later, the company extended the 
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coverage to its other plants by satellite; eight courses went to remote 
locations in California, Colorado, Idaho, Oregon, and W ashington, 
To offset some of the cost, Hew lett-Packard suggested inviting 
other companies into the program. Chico agreed, and a variety of 
companies and organizations began to receive the Chico program * • 
satellite: (icncr.il Dynamics, MCI, Bendy Nevada (a manufacturer 
of safety systems for large rotation machinery), Alcoa Labora- 
tories, Texas Instruments, and the U.S. Nasal Weapons Center at 
( ihina I ,akc, California. 

According to Leslie Wright, associate dean at Chico, the pro- 
gram is designed to enable a student-employee to earn a master s 
degree in computer science in two and a half years. Chico offers 
ten courses each year ami also has four core courses on videotape 
lor self-paced study. Some professionals take selected courses only 
to keep their know ledge and skills up to date. 

On the Last Coast, the University of Maryland has a long track 
record in distance learning that started with correspondence courses 
for the troops in World War II. Through this method and with 
some classroom learning and examinations, many people got their 
degrees and credentials. True to form, the univ ersity has continued 
distance delivery, adopting the newer method of instructional tele- 
vision. In IWU, technical courses went to engineers and computer 
scientists in local high-tech companies and government agencies. 
In the beginning. Maryland awarded credit to students at remote 
sites only for courses broadcast from a "live" classroom. Hut distant 
students are now allowed to tape courses. 'The cost is the same for 
students on or off cvmpus. In addition. Maryland offers an arras 
of noncredit. professional development courses tailored to the 
needs of its corporate clients on such popular topics as interactive 
communications networks, hypersonic aerodvti.imics, and software 
w arranties. 

Annual enrollment in the instructional television programs var- 
ies between two and three thousand, and the system offers more 
than 20 corporate and government clients some ^0 courses per so 
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muster tor graduate credit. The university also uses a satellite 
uplink to send instruction nationw ide to students at designated lo- 
cations. 

In 1986, the University of Maryland established a site in a 
public building in Montgomery County, Maryland, to serve em- 
ployees of local, smaller and medium-sized high-tech companies. 
Kach receiving business or agency pays a yearly fee to the univer- 
sity based on the organization's size. This move to include smaller 
companies deserves high praise because all too frequently they 
have been bypassed or simply overlooked. The usual target audi- 
ences arc employees of big corporations where many may enroll 
and financial returns are both greater and steadier. 

Chico and Maryland both started with limited geographic cov- 
erage and then expanded nationwide. There is no technical reason 
whv such systems cannot expand beyond the United States. The 
National Technological University, discussed in the chapter on 
updating professionals, was inaugurated on a nationwide basis, but 
it has not sent its advanced engineering courses abroad. In fact, it 
has refused t<> accept applications for admission from Canada and 
Mexico. 

At the present time, however, the largest number of educa- 
tional television-based systems in the United States serve limited 
geographic regions within states, and they are usually focused for 
particular audiences. There is the West Centra) Illinois Kducation 
Telecommunications Corporation, know n as ( )\Y( )( !( )M, a 
nonprofit corporation consisting of public and privaic colleges and 
universities, public television stations, and businesses. The system 
offers two-way videoconferencing and course delivery to and from 
six cities, providing courses to businesses and the public. The slate 
of Pennsylvania has IT.W AR AM A, a statewide microwave net- 
work connecting major cable television systems with the state's 
colleges and universities. One of the oldest of such networks in the 
nation, it offers college credit courses, continuing education, tele- 
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conferences, seminars, and special audio services to any facility — 
school, business, home, community center, or library. 

Pennsylvania State University recently introduced a computer 
network linking the ( College of Agriculture at University Park with 
the state's 67 county offices. Using VAX hardware and software 
from Digital and 550 Apple Macintosh personal computers, it is 
breaking new ground for the extension service in educational use. 
Agents throughout the state relay to rural residents information 
thev receive about agriculture, horticulture, home economics, fam- 
ily living, energy management, and youth development. (Called the 
Pennsvlvania Kducation Network, it paid for itself within IS 
months after implementation. Annual savings through electronic 
mail alone amount to $240,000 in telephone and mail costs. 1 

The college has further contracted w ith the state's Department 
of Kducation, which uses the network to reach "50 educational 
organizations with various services including a database. Their op- 
eration is dubbed PKNN*! ,INk. University Park is an active 
center for instructional technologies and distance delivery. Dis- 
patched bv satellite to all campuses of the university, graduate and 
undergraduate courses travel about the state. Beyond the borders. 
Penn State offers acoustical engineering to civilians in the De- 
partment of Naval Personnel at their workplaces in Key Port, 
Washington, and San Diego, California. The tirst master s degrees 
were awarded in the spring of I W>. 

Two-w av video connections enable faculty at University Park 
and the Mershey Medical Center about 90 miles distant fioni each 
other, to teach jointlv in the intcrdisciplinarv fields t it" bioengineer- 
ing and food sciences. Such a connection also serves two campuses 
for advanced degrees in adult education, l or the application of me- 
dia generallv . Penn State is a leader, and increasing numbers of 
faculty recognize that "credit is credit and a course is a course, 
regardless of location." 

Oklahoma has four continuing higher education systems serv - 
ing schools, industrv . colleges, and communities. Another system. 
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the National University Teleconference Network at Oklahoma 
State University, acts as a broker lor some 200 postsecondary in- 
stitutions across the United States. It serves members 1 technical 
needs tor satellite use and generally provides noncrcdit continuing 
professional training on an extremely wide variety of subjects. 
There is a fast-sales aura about the operation, but without a doubt 
it is bringing people together nationally and providing materials for 
hospitals, businesses, ami community agencies — beyond universi- 
ties. 

Manv states arc turning to telecommunications to address 
continuing education needs. Kentucky ami Maine are erecting 
elaborate systems; North Carolina ami Virginia are expanding ex- 
isting networks; Massachusetts, Maryland, Ohio, and other states 
are studving the feasibility or planning further development. At 
Utah State University, an Intcrmountain Community Learning 
and Information Service is being established to serve rural Utah 
ami three other W estern states. Networks proliferate within states 
and across the country. Visualizing the svstetns described and add- 
inu those of main states not mentioned, along with corporate and 
broadcasting networks, would reveal r.n interlacing nationwide pat- 
tern of unbelievable dimensions, l i e physical resources exist to 
deliver learning opportunities to anyone with a television set in any 
or all of the 50 states. 

Hut there are difficulties. Although instructional television de- 
livery is feasible and economical, it does not answer many needs. 
An obvious problem with conventional television as an instruc- 
tional medium for the workplace or independent adult learning is 
simplv timing. A live NT'S broadcast ol an engineering course, for 
example, operates under rigid time constraints. On a public access 
television system, like a public broadcasting or commercial chan- 
nel, a program must be presented within a certain time slot even il 
it isn't live. Because they claim relatively small audiences, educa- 
tional programs usually find their slots between bedtime and 
sunrise — not the most propitious hours for viewing. 
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Videotapes 

The advent of the vidcoeasscttc recorder brought time control 
anil added flexibility to television-based education. I laving the 
ability to tape and view programs, learner and teacher are no 
longer restricted by time and place. Any place with a videocassette 
recorder and a television set can be a classroom. A tape can be 
delivered In mail, borrowed from the library, or rented. A tape 
can be stopped and restarted, rewound and reviewed. It can be 
viewed bv an individual or a group. It can be produced to the exact 
requirements of the best teacher or corporate training program. 

Videotaped instruction through a television set is a good me- 
dium tor certain kinds of education and training. Studies have 
Found, for example, that mathematics and the sciences can be 
taught equallv well in a classroom or by telev ision.* Mccausc every 
viewer receives the same material, lessons that stress uniformity in 
subject matter are rcadilv conveyed in this medium. Repeated use 
of manv tapes of a single presentation guarantees uniformity from 
one class session to another or among instructors. Videotapes can 
be made and distributed quickly at little cost. Or they can be elab- 
orate productions, depending on the particular requirements and 
resources. 

Video training tapes are now available on just about every sub- 
ject imaginable, from "Infective Public Speaking" to "Vasectomy 
bv Klcctrocautcrv." They are essential to many businesses that 
need to ensure timely and uniform distribution to many widely 
scattered employees, Tacu Hell, a division of PepsiCo, expects in 
the near future to include most of its 2, TOO restaurants in regular 
mailings of its training tapes. 1'ast-food giant McDonald's has long 
relied on video-based instruction to help foster the food and service 
consistency that is its hallmark, from its training tapes, employees 
learn, for example, the proper methods for frying potatoes as well 
as the corporate ideology. 

I nions are usimi video to package and distribute information 
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to their worker members, Some of these are educational, like a vid- 
eotape recently produced by management and the union at the 
U.S. Postal Service to train shop stewards to cope with mail han- 
dler grievances. 1 Others are designed more to indoctrinate, as with 
a series produced by the Sheet Metal Workers 1 national training 
fund (jointly administered with management) to introduce appren- 
tices to the purpose of apprenticeship, the role of unions and 
contractors in their lives, anil the importance of their industry to 
the national economy. 4 

Insurance companies use both taped anil live video training on 
topics ranging from complex new financial instruments to the es- 
sential art of getting and keeping clients. New Kngland Mutual 
Life, a Boston-based insurance company with 3,500 agents around 
the eountrv, makes videotapes available to its independent agents 
for home viewing — a successful training tit with the needs and 
work stvlcs of the agents. Allstate Insurance, a 55,000-cmploycc 
eompanv headquartered in Northbrook, Illinois, maintains a con- 
tinuously operating two-way video, two-way audio network to 
train agents and keep them up to date. Massachusetts Mutual Lite 
Insurance Company uses an interactive video system to improve 
and standardize training— a strategic need given the high agent 
turnover in the insurance industry. The Travelers has built a S20 
million education center in Mardord, Connecticut, w here training 
facilities include satellite broadcast reception and transmission fa- 
cilities. Along w ith video and videotape training, Travelers offers 
videodisc kiosks w here employees can brow se through information 
on everything from new products to profiles of agents and com- 
pany history. 

Because ihev deliver information one-way. a television or video- 
tape presentation is often much like a traditional lecture. In fact, 
courses verv often are simply stand-up lectures captured on camera. 
This is not necessarily bad unless the teaching is poor. At least the 
student does not have to be in the classroom or lecture hall, and the 
lecture eatt be viewed as often as needed. Furthermore, the video 
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lecture can he carried far beyond the model of a single teacher 
speaking a lesson, perhaps using a chalkboard. It can include inter- 
views with other experts, documentary footage, graphics, and 
special effects that add new dimensions to the subject matter. Kor 
example, " The Mechanical Universe/ 1 a program produced by the 
California Institute of Technology with support from the Anncn- 
berg School of Communications and the Corporation for Public 
Broadcasting, uses dynamic computer graphics to help students vi- 
sualize and understand concepts of physics that are difficult to 
explain in words and static diagrams. " The Mechanical Universe" 
also features dramatic reenactmcnts that bring to life historic sci- 
entific discoveries described in the lesson. 

W hile such imaginative subject matter, perhaps delivered by 
several expert teachers together, can make the televised course 
much livelier than the common classroom lecture, it remains a one- 
wav deliver) method with no opportunitv for a student to inter- 
rupt and ask a question. This fact alone limits its usefulness in 
manv learning environments. Nevertheless, it remains valuable for 
uniform presentations intended to ennvev a standard hodv of 
know ledge to the audience. And its potential lor indoctrination is 
apparent: a clevcrlv designed television course can be as effective 
as eoniniercia 1 advertising — 'Without fear of interruption from the 
learner. Small wonder that companies engage its power to intro- 
duce cmplovccs to their distinctive corporate cultures, and to rivet 
the public's attention to a new product. 

Tutored Video Instruction 

Corporations, espeeiallv in cooperative instructional programs 
with universities, have added the human clement to the classroom 
receiving the course, To overcome the passive nature of the video 
midiuni and siill permit distant delivery a tutor or discussion 
leader meets w ith a small group of students to view unedited tapes 
of classroom lectures. When a student has a cpicstion or comment, 
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the leader stops the tape and the group talks about it. Questions 
that eannot he answered are referred to the lecturer lor follow-up. 

Tutored video instruction (TV I) ean combine the best of both 
lectures and small classes: the lecture provides depth and continu- 
ity in the subject matter, while the tutorial discussion responds to 
individual needs. In the corporate setting, the tutor is not expected 
to be an authority, but the person selected would presumably have 
some knowledge about the subject and the ability to guide the dis- 
cussion earried on by the students. 

Kxperiments with TVI show that students learn best when 
they stop the videotaped lecture lrc<|ucntly. Optimal interruptions 
seem to come every ten minutes or so, lasting from three to live 
minutes — something clearly impossible with a television broadcast 
or classroom lecture. It is most effective when students and a tutor 
watch together; it is less effective for a single student — with or 
without a tutor. TVI students arc less likely to fall behind in their 
work than students actually hearing the lectures in the professor's 
classroom. Interestingly, the effectiveness of TVI is not closely re- 
lated to the ipiality of the lectures, suggesting that tutor-guided 
discussion teaches more than the lecture itself.' 

In the following example, TVI developed as a direct response 
to corporate adult training needs. Originally, Stanford University 
sent its engineering courses (via NT'S) to employees at I lewlett- 
Packard and other neighboring electronics plants close enough to 
receive the broadcast. Hut then I lew Ictt-Packard wanted to give its 
engineers in Santa Uosa, California, about 100 miles north of Stan- 
lord, the same educational opportunities. The desire to make 
instruction available to their employees beyond the delivery radius 
was the same motivating force that led Ohico to move to a satellite 
for extended coverage, lint, in this case, videotapes of Stanford 
lectures were mailed to Santa Rosa along with class notes, home- 
work assignments, and other materials distributed to on-canipus 
students. The students returned the tapes and homework to Palo 
Alto a week later. 
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The Stanford faculty chose the tutors from the professional en- 
gineers at Santa Uosa based on their ability to lead discussion 
groups and their interest in reviewing the subject matter. Ad- 
vanced knowledge in the particular subject was not essential. 
When necessary, on-site tutors telephoned faculty after the TVI 
sessions to discuss problems and get supplementary materials. The 
students hail the same homework and examinations as students on 
campus; the same grading standards applied to all work done by 
the TV! students, the on-campus students, and those t. king the 
course by live ITKS alone. 

.After two terms, Stanford evaluated the experiment. The grade 
point average of TV I students w as "comfortably above that of both 
the on-campus students and the students studying by closed circuit 
television/' Moreover, students with marginal i|iialilications for ad- 
mission to the Stanford degree program did well using the TV I 
approach. Other Stanford experiments showed that students who 
used TV I on campus outperformed students who attended only 
the regular lectures. Further, it was found that TVI classes were 
attracting a large number of students whose first language was not 
Knglish. Later studies at Hitachi Central Research Laboratories 
support the hypothesis that TVI is particularly suited to students 
whose Knglish is deficient because prcscntu: :, »n.s can be "slowed 
down" and clarified.'* 

A pioneer in this and other educational innovation, I lewlctt- 
Packard is a company plaving for global stakes in electronics and 
computing markets. Commenting on the company's experience 
with TVI, John A. Young, president and (T.O, lias said: 

We in industrv have also experienced benefits we did not foresee. 
. . , What we had not expecicd were group problem-solving skills 
that have emerged from the program. Tutors, especially, have 
gained invaluable team-building and management skills. . . . The 
professor still plavs the vital role of developing, structuring, and 
presenting the course material. The only significant change here 
is the number of students who have access to die professor's in- 
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formation. In being able to reach more students, the professor 
becomes more productive but no less effective/ 

The main additional expense is for taping classes, which is not 
eostlv. Moreover, the tapes are available for review and make-up 
purposes, even for on-campus students. Finally, off-campus I VI 
sessions can be scheduled at an employer's convenience so that the 
student-workers' productivity is not unduly eroded. 

Stanford now offers a full master's degree program in engineer- 
ing through TYI to employees at I lew lett-Packard and other 
companies. And the technique has been extended to Stanford's 
honors cooperative program, which is available to I lewlett-Packard 
employees at their work sites throughout the United States and in 
Europe. The company uses TYI to offer courses from other uni- 
versities as well. 

The measurable merit of the TYI approach has attracted ad- 
herents from a satiety of providers. Columbia University's School 
of Kngincering and Applied Sciences uses it to deliver graduate 
courses to AT&T's Hell Laboratories and other technical profes- 
sionals at their places of work. I larvard Medical School has used it 
to teach phvsiology. It has also proven to be very effective for 
courses given to prisoners. 

Yideotape can be combined with other media to create packages 
that are labeled tvlcamrses because they are usually disseminated, at 
least in part, over television or video systems, and they are struc- 
tured like the tvpical college course. Textbooks and study guides 
accompany the programs; sometimes audiotapes and computer 
softw are are included, as in ( iomputcrU orks, an introduction to 
the use of computers in business that conies w ith interactive com- 
puter exercises on 15 Hoppy disks. The study guide presents an 
orderly lesson plan, instructing the student on which segments of 
the video program to w atch for lectures and demonstration, w hat 
readings *<> do in the text hooks, and w hat exercises to complete. 
Adults who, for whatever reasons, cannot attend classes often 



9 

FRir 



I) I I I \ h R I S C INM Kl ( I KIN 



take tclccourscs. for a few, like the handicapped or geographically 
remote, tclccourscs mav he the onlv access to higher education or 
advanced joh training, frequently they are the choice of adults 
who have been out of school tor some time and who like the idea 
of taking a course in the comfort of their own homes. A person 
may find that "I can do that'* and will then be confident enough to 
enroll in on-campus programs. Some colleges, realizing the draw- 
ing effect of tclccourscs, are using them for recruitment. Students 
do not usually take tclccourscs as self-study, although they could. 
More often they meet in infrequent class sessions or communicate 
bv telephone or mail with the teacher and '.onetimes other stu- 
dents. Such courses can be efficient convenient, but for 
subjects that require coaching, development of complex ideas, or 
hands-on guided practice, they are rarely suitable. 

The theory behind the telecourse method is that thoughtful 
course design and production compensate for whatever a student 
misses bv not being in a classroom. Ideally at least, tclccourscs can 
feature the best lecturers and incorporate the most interesting ideas 
on a given subject. One or more excellent teachers may be brought 
together just to create one course. L nlike conventional course de- 
velopment, a telecourse is usuallv a team effort involving a project 
manager, editors and writers, audiovisual technicians, and instruc- 
tional specialists who work to ensure the pedagogical soundness 
and aesthetic appeal of the product. 

\ 'idcoconfercncing 

In a videoconference, television and telephone technologies 
combine Audiences at various sites view and participate in live 
proceedings from one or more broadcast studios, Students can call 
in questions and comments bv telephone. Though videoconferenc- 
ing is referred to as interactive, this can be an exaggeration. If a 
satellite is used, the conference can have a vers large audience scat- 
tered over many remote sites. This technique achie\es economies 
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of scale but involves too many participants tor real talk. And as a 
live event, it has a set duration that further limits comments or 
questions from the audience. 

Yideoconfcrcnccs can be large or small, special events or regu- 
lar exchanges. They may encompass a geographic region, a nation, 
or half the globe. The Microelectronics Center of North Carolina 
(MCNC) in Research Triangle Park is an innovative educational 
and industrial entity supported by the state. MCNCs communi- 
cations system, linking several universities with various industrial 
sites, is designed with videoconferencing and electronic training 
delivery. Student-workers interact with faculty through video and 
telephone anil through computer exchange. 

The medium is particularly good for reaching many people 
with material that is timely and up to date in a particular field. Kor 
example, Texas Instruments, as part of a push to educate a potential 
market for its current and future artificial intelligence products, has 
held annual AI satellite symposia. This series features presenta- 
tions, panel discussions, and demonstrations by leading authorities 
on the role of A I and knowledge w orkers in business. Broadcast 
throughout North America, Kurope, and puns of Latin \mcrica, 
the first two symposia reached more than 85,000 managers, engi- 
neers, and technologists in hundreds of companies, laboratories, 
universities, ami government agencies. 

Texas Instruments' experience shows how videoconferencing 
can be improved for training purposes. Symposium number one 
was the usual stand-up lecture format, but in number two the com- 
pany combined tapes of informal interviews in relaxed settings 
with live i|Ucstion-anibanswcr sessions, and interspersed visits to 
manufacturing anil research sites with brief technical talks. The 
third symposium, in April l°N7, created a benchmark on two 
counts: it reached 65,000 persons, and its innovative use of video 
technology earned first place in HttsbivssTY magazine's IW7 video 
conference awards. In the following year more than 300 colleges 
and universities and 700 companies and government agencies, 
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including 40 percent of the Fortune 'MOO," tuned in. People partici- 
pated from offices and plants, from classrooms and hotel conference 
rooms where they gathered. All that is needed is the down- 
link equipment, which typically can he rented for $1,:T00. Texas 
Instruments charges no fee to receive the broadcasts and sells vid- 
eotapes of the event later at nominal cost. 

At the present time, videoconferencing is generally exploited in 
more targeted training situations, on a more modest scale, and on 
less global topics, l or example, an increasing number of large cor- 
porations use it to deliver timely new information to employees in 
sales, marketing, and service. W hile the medium is probably used 
most frequently for this kind of top-down training, it need not be 
so. Domino's Pi/./a reverses the direction and encourages local em- 
ployees to contribute. The company sends a mobile satellite uplink 
bv truck to any of its stores in the I'nitcd States w here an em- 
ployee has conic up with a valuable idea for saving time, cutting 
costs, or improving customer service. The tip is then broadcast 
throughout the company. In a markedly different example, physi- 
cians and medical students in the four largest leaching hospitals in 
South Carolina regularly get together through videoconferencing 
to discuss case histories. 

Althnuuh this method is effective in delivering sonic kinds of 
information, it does not allow lor the kind of intense, spontaneous 
interaction with people and information that can engage the learner 
with a problem and inspire him or her to think critically and crea- 
tively. As one video producer candidly points out: 

Problem-solving training doesn't belong on the medium, not it the 
point is to be flexible and to work with real problems. The dia- 
logue is very important in that kind of training. You don't have 
that in a teleconference. N on must remember that interaction is 
fairlv limited and narrow. You can't establish comfortable rapport 
between trainer and student. You can't call a break when the 
group looks tired, or stop the program early or late, or have an 
unplanned evening session. And if there is a lot of reference ma- 
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tcrial for trainers to work with during the program* they will more 
than likelv get lost ami confused. Von have to keep these sorts of 
limitations in mind when designing tclctraining." 



A udiographk (Conferencing 

Audiographie computer teleconferencing enables individuals 
separated by distance to use computers for live communication of 
printed words, graphics, ami other still-frame video images that 
can appear on a computer screen, while the participants speak to 
each other by conference telephone. When a person speaks, types, 
draws, or points to a place on her computer screen, she can lie 
heard bv the other participants, who can also see her drawing or 
her visual explanation. These features make the combination ;! 
powerful medium for group problem solving, especially on tech- 
nical topics w here engineering schematics or other complex images 
come into play. 

AT&T uses audiographics in conjunction with videoconferenc- 
ing to give both employees ami customers technical training on the 
use and maintenance of its products — a learning area where the 
hands-on aspect of audiographics helps. AT&T, bas ing developed 
the tcrhnoloin at its Mcll l.abs. is one of the biuuest users of such 
conferencing and comarkets it with the Optel Corporation as a 
commercial product, the Optel Telewriter. Three networks for 
training special audiences come from their National Tclctraining 
Center in Cincinnati, Ohio, and the number of sites served nearly 
doubled in one year. 

in 1984, Dan ( iorolf, an assistant professor of mathematics at 
Harvard University, together with other instructors from his de- 
partment, formed the Cambridge Tclctcaching Croup. Their goal 
was to create sets of all the screens and graphics needed to teach 
entire courses via audiographie conferencing. 'The products, called 
Socratic Series Courseware, were designed to be taught by other 
teachers and consisted of prepared text and graphics templates on 




DH.I VMUM. INS I K I < . I ION 



diskettes, student guides, ami teacher manuals, Their first course 
taught college calculus to students in cities throughout the North- 
east under the sponsorship of Harvard's Intension School, 

(Joroff claims from this experience that the interaction among 
students and teachers physically separated from each other hut 
joined in an electronic class is usually more intensive than in an 
ordinary classroom. Both students and teacher quickly adapt to the 
protocols of the electronic class. He believes that the inability of 
users to see each other is an advantage because it focuses attention 
on one's computer screen and the subject. Since the students can 
also control the screen images that are the common object of dis- 
cussion, the teacher is not limited to lecturing but can direct 
students in assignments. So, for example, the calculus courseware 
includes a screen template w ith an x : y axis on which an instructor 
can draw two points and ask a student to calculate the slope of a 
line connecting them. If the student makes a mistake, the instruc- 
tor can give immediate feedback, as in a oiic-on-one tutorial, and 
the group benefits from the tutorial. 

Because of the potential for intensive interaction among partic- 
ipants in an audiographic conference, the number of participants is 
best kept low, to no more than 10 to 15. The medium uses tele- 
phone lines a^i the means of transmission, so one can take part in 
an audiographic conference from just about anywhere there is a 
telephone— given, of course, the necessary computer equipment. 
l ; or example, the Boston University Medical School has used the 
technology to teach courses in anatomv to students at a university 
in Beijing, (lluna, Audiographics are expensive, both in the cost of 
the Optel Telewriter and the telephone charges. Nevertheless, the 
leehnologv now commercially available gives a taste of what will 
be possible ;iud more affordable one day, 

Studies b\ AT&T' 1 and others base revealed no significant dif- 
ferences between the amount of information adult students learn 
through teletraining and through classes where the instructor is 
present. This might be expected since the method of teaching is 
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essentially the same. Hut the important message is that adults ap- 
parently learn certain material equally well with distance delivery 
systems, and these systems can bring instruction to many more 
persons. 

Asynchronous Computer Conferencing 

As in an audiographic conference, participants in a computer 
conference communicate by means of computers linked through 
modems and telephone lines. Hut there are significant differences. 
First, communication on this basis is limited to text and graphics 
entered or created on a participant's computer; there is no voice 
communication. Second, computer conferees usually send and re- 
ceive information at different times, or asynchronously. Third, 
computer conferences are often less formal groups. The members 
of a conference are people who use the medium to share ideas and 
information on a particular subject. It may be a class, but it is more 
often a professional or personal interest group. Often a partici- 
pant's only means of contact with the group is the computer. On 
the face of it, audiographics — and Mist about anything else— would 
seem a better way to learn, l or interesting reasons, however, the 
opposite is in fact the case for most adults who use the medium. 

Computer conferencing systems usually permit messages to be 
communicated in two ways. Text, anil sometimes graphics, may 
be addressed privately to some other person with access to the sys- 
tem; this is essentially electronic mail. Hut messages can also be 
placed where thev will be read and answered by any number of 
group members. Messages are saved and ilisplayeil lor others to 
read in the order in which they are received, creating a transcript 
of the proceedings. 

An informal conference— a forum or a special interest group — 
may be held lor users of Apple Macintosh computers or lor stu- 
dents in an American history course. Subgroups accommodate 
those with a particular interest, like a single computer program- 
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ming language. Most conferences have a moderator who performs 
administrative tasks, like admitting new members and maintaining 
data tiles, and who oversees the discussion. The moderator may he 
recognized as a teacher if the conference is also a course, and in 
anv case, the moderator is seen as a "wizard" >f sorts. Fierce loy- 
alty can attach to a moderator, a teacher, or the conference, and a 
dynamic very similar to school class pride develops if the group is 
together long enough. 

Since the members do not all communicate at once, a computer 
conference can feasibly involve many more participants than any 
other kind of interactive class. A conference devoted to artificial 
intelligence topics on the CompuServe Information Service net- 
work has averaged 5,500 members representing the L'nited States, 
Canada, Ktuopc and Britain, and Japan over a three-year period. 
It offers K00 information tiles and turns over some 400 messages a 
w eek. Members join anil drop out temporarily as discussions vary 
or their schedules dictate. And because of the specialized subject 
area, this is a relatively small conference. CompuServe itself now 
has more than 500,000 members — the largest such on-line serv ice 
in the world. 

On-line exchanges have the open ipiality of a small group dis- 
cussion. Communication is usually informal, and messages arc 
evolving a text structure of their own. For example, keyboard sym- 
bols arc moptcd to indicate the body and speech cues that w ould 
be present in conversational settings. It is common to see experi- 
enced users fill tiieir messages with :-) for a smile or HTW for "by 
the wnv." It is not. however, a free-for-all. members exchange 
formal documents like papers, proposals, presentations, and bib- 
liographies. 

This hybrid text communication, a kind ol conversational w rit- 
ing, is one of the reasons, researchers at the I'niversity of \rizona 
believe, that students who use computer conferencing to learn a 
foreign language show greater achievement than their counterparts 
in traditional classrooms. They excel not only in their ability to 
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write anil read the new language hut also in their conversational 
skills— despite the tact that they are only typing at, not speaking 
dircctlv to each other, Several other factors probably also contrib- 
ute to the system's remarkable success. Students like conferencing, 
and while they often enter the course without knowing they will 
be using computers, they have no fear of them. Students spend an 
average of three times longer on the system than required! They 
tend to help each other more and to forget that the teacher' is also 
on line, 

Like audiographie conferencing, this method has the advantage 
of acute concentration on the issues being discussed. Moreover, the 
approach stimulates at least as much intellectual give-and-take, and 
some say much more because it allows time for reflection. The 
computer stores all comments in sequence, a» ! participants can 
enter the discussion at any time and review any part of the pro- 
ceedings. Before sharing their thoughts, they can consult other 
people or sources anil refine their comments. Those whose com- 
mand of Knglish is not perfect need not feel pressured, They have 
time to prepare what they want to say. These features permit a 
higher level of participation and richer commentary than is often 
feasible in face-to-face encounters. Kvaluaiion of a system used by 
employees of a large pharmaceutical company rev ealed that "heavy 
participants" who averaged four anil one-hall" hours per week on 
line actually saved ten hours a week of verbal communications 
time. 10 

for the adult learner, an important advantage of computer 
conferencing over other distance technologies is its convenience. 
Because the network and its central host computer, where the con- 
ferences arc .stored, are available 24 hours a day, participants can 
send and receive information whenever they choose, regardless ot 
time /.one or personal schedules that may be heavy or erratic. And 
since all that is needed to subscribe to a conference is a terminal, a 
modem, and access to a regular telephone line, a person can take 
part from just about any location. Kven those w ho travel in their 



I) I I. t V t- H I \ (i I \ s 1 U I ( I U)\ 



jobs arc able to tap into these electronic "networks of minds" 11 by 
logging on with portable computers from their hotel rooms. 

The Pan American pilots' union, for example, established an 
"electronic union hall" through which its peripatetic members can 
stay informed of contract talks, safety reports, and such matters. 12 
The union provides some training over the network and has plans 
,o step up training use. Members can tap into the system from 
wherever they are using laptop computers, and the union pays for 
the communication costs. 

Such systems open up learning opportunities for the person at 
home with family obligations, the physically handicapped, and the 
geographically isolated, Not even speech or hearing is essential, as 
illustrated in the courses in American history taught to students at 
the National Technical Institute of the Deaf by Norman Coombs, 
a professor at the Rochester Institute ol Technology . Coombs him- 
self is blind, but that doesn't prevent him from using his computer; 
a voice svnthesi/cr reads messages to him. An individual with re- 
stricted keyboard ability c-m use spcllcheckers and other smart 
software to create quite suitable messages. 

Paradoxically, computer conferencing offers teachers and stu- 
dents separated bv time and distance opportunities for the intensive 
and in: mate sharing of ideas that is characteristic of a small semi- 
nar, but it can be continued as long as the participants want, and 
new subgroups can be formed to meet special interests. Learning 
without a classroom no longer means solitary "correspondence 
study* 1 deprived of contact with the teacher and other students, 
Kxperiments bv the Army in giving a course to reserve officers 
show ed that ihose who used computer conferencing had a lower 
drop-out rate than those who used the correspondence approach. 
One reason posited for this was ongoing support from the instruc- 
tor on line. 

Rather than passive!) wait lor knowledge relevant to the prob- 
lems being faced now , the working student can actively seek advice 
on alternative solutions, tapping into the know ledge and experi- 
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rncc of others. In the process, the distinction betw een student and 
teacher becomes blurred; each participant in a computer confer- 
ence is a student in search of knowledge, and each is also a teacher 
with know ledge to offer others. Writing about a computer confer- 
ence in a large corporation, Shosliana Zuboff notes: 

Mastery of one's subject area and the ability to share knowledge 
effectively became recognized as new sources of power ami influ- 
ence. . . . People became known as experts in their subject areas 
based on the content of their contributions, and less attention w as 
paid to their formal job designation. 11 

Teachers are r r made obsolete by computer conferencing just 
because every leavner is also a potential teacher. Their roles, how- 
ever, are changed. Rather than serving as a source of know ledge 
and controller of discussion, as in the traditional classroom, the on- 
line teacher is a guide to information and moderator of exchanges. 
Tor adult learning, this may well be a better role for the designated 
teacher. 'There is a good chance that students' needs for learning 
will be met and the individual will feel that he or she is a respected 
person rather than a youngster in class. Research on courses so 
taught shows that, while in a typical classroom the teacher contrib- 
utes 60 to Hi) percent of the conversation, in computer conferencing 
the teacher accounts for only 6 to 10 percent, 

A carefully designed course can be delivered with near per- 
fection, students' participation and progress can be monitored, 
and interaction between the teacher and student can be quicker 
and more frequent. Team teaching is also r;is\ to earn on. At 
New York's New School for Social Research, through Connected 
Tducatinn, Inc.. a course called "Issues in International Tele- 
communications" was taught from Tokyo by Masasuini I'akada, a 
commentator for Radio Japan; from W ashington, I ).(!., by Jerome 
(ilenn, head of a group concerned with telecommunications in the 
Third W orld; and from New Jersey by Paul Tevinson, director of 
the program. In such a ease, the teachers are not limited to the 
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faculty of universities or the ranks of corporate and military train- 
ers; they can he anyone with expertise in any organization. 

The suitability of these learning networks to the lives of busy 
adults is borne out by the success of a program for top executives 
offered bv the Western Kehavioral Sciences Institute (WBSI), a 
think tank in Lajolla, California, Begun in 1°M2, the International 
Kxecutivc Forum gives policy-level executives the opportunity 
to discuss socioeconomic anil political issues of first importance, 
Fellows include executives from major companies like United 
Telecom, Pacilic Telcsis, Digital Kipiipment, and Polaroid. Their 
classmates are military flag officers, officials from the National Sci- 
ence Foundation, state governors, anil others, The program has 
also attracted participants from Fngland, Sweden, Saudi Arabia, 
Switzerland, Canada, and Mexico, 

Kach class of 25 students starts with a w eek-long seminar at I ,a 
|olla, where thev meet their faculty leaders and are introduced to 
the computer conferencing method. When they return home they 
are well acquainted with each other and the procedure. The in- 
stitute has garnered distinguished and diverse faculty members 
because they can teach from any location and at any time that tits 
their full schedules. The two-year program has si\-moiu!i tirnv. 
with different themes: The Private Sector and the State ; Tech- 
nological Progress and People; the Management of Scarcity and 
Abundance; and (Jlobalisni and Interdependence, It is a true 
learning network — no degrees and no academic credit—since its 
participants are usually well established in their careers and need 
no more credentials, only further learning. 

The curriculum pointedly rejects cpiantitathe courses and the 
case studv approach of business schools. Instead, as the catalog em- 
phasizes, the objective is to help leaders "emerge from the program 
with the ability to balance short-term prolit ability against long- 
term viability ionl'ronting complicated problems and concerns in 
an ongoing atmosphere has advantages over (he short, intense 
course format usual in classroom continuing education, Moreover, 
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since time /.ones are no hindrance, fellows worldwide can com- 
municate evenings or w eekends at any hour. The Department of 
Defense recently awarded W HS] a contract to create a similar com- 
puter conferencing program lor W ar College graduates w ho must 
continue their education as part of the competition for promotion. 

Large corporations, of course, have tremendous computer net- 
works, hut they are not yet tuned particularly for conferences that 
provide employee education; instead, they are generally directed 
toward business operations. A prime example is Digital Kquip- 
mcnt's international network connecting over 50, 000 nodes in 33 
countries with more than 100,000 users. The largest nonmilitary 
network in the world, it grows by about 50 percent a year; even 
more startling is the grow th rate in data applications — 300 percent 
per year. Manager Peter Drown explains the company's internal 
transformation: "Many things we used to do with paper are now 
done electronically. Kverything rides on the network from the time 
a customer orders something. 1,14 

Besides data, the network carries more than 1,300 computer 
conferences on company business, products, and so on, It may be 
a rather tine line to draw between conferences on products and 
personnel training that would include the former. The point is that 
systems are in place and their use could easily be expanded for 
teaching purposes. After all, the exchange of information is a large 
part of education. Research at Digital has shown extensive use of 
their system for information on esoteric subjects and topics outside 
the employee's regular concerns. Users query experts with specific 
questions; it is not unlike a graduate seminar in which students 
share ideas and probe questions of interest to them and their peers. 

A similar situation exists for researchers and scholars who are 
linked in computer networks that serve their special interests and 
allow exchange of ideas and data. UITM'T, w hich connects schol- 
ars at more than 700 institutions worldwide, has recently ottered a 
course on fcinstcin's theories. Hut its "conferencing" does not usu- 
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ally include instruction. Many such networks have cmcrgul — I >nt 
not tor training. 

In the United States, a '\U/i superhighway' 1 has been proposal 
to link regional networks with supercomputers across the country 
ami permit access by researchers from universities, industry, and 
government. It would create "collabatories" so that scientists could 
view ami control complex machines many miles away as well as 
exchange data. Driven by the desire to bolster the nation's tech- 
nological leadership, the organizers want to develop fiber-optic 
communication links "that an* thousands of times faster than to- 
day's commercially available networks." The plan, which may take 
five vears to develop, has legislative support as well as endorsement 
bom the National Science Foundation, government agencies, ami 
leading computer scientists. 1 ' Development of the comprehensive 
network w as announced in June 1W0. 

Is it too fanciful to suggest an "educational superhighway" for 
adult training to improve the work fore.*? Computers arc prevalent 
in the workplace, and they are on the oesks of many workers, The 
Nome Builders Association has been considering computer con- 
ferencing to tie together its institutes scattered throughout the 
country. People would go to the centers to participate in training 
courses. Although there is the obstacle of cost of equipment pur- 
chase, especially for lower income people, learning centers on 
campuses and in storefronts or elsewhere could provide the neces- 
sary access. 

A second, perhaps more difficult obstacle to learning through 
computer conferencing is the requirement of strong reading and 
writing ability. So it \s not accessible to those who lack the basic 
skills. This will limit its use to people with more advanced abili- 
ties, probably in higher-level jobs. Hut if the computer itself ran 
be used more effectively to teach those basic skills, then many 
more people can join and learn from computer conferencing. 

Other barriers arc psychological. The fear of computers many 
adults have mav prohibit them from learning with or through 
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them. And perhaps a greater source of resistance is the notion of 
learning outside the classroom. The belief that education takes 
place in the classroom, and usually involves competition with oth- 
ers, is ingrained in us. So, for adults w ho have not had the chance 
to go to college, the experience of going to class on campus is often 
important, carrying an aura of achievement and respectability. 

Once adults experience the power of collaboratively seeking 
and sharing ideas, they are likely to gravitate toward technologies 
that help this kind of learning. Hut people have some hurdles to 
cross before they can feel comfortable with the technology; after 
that, the danger is that they will become addicted to it. 

/\ Mix of Technologies is Ikst 

It is clear that no one technological method can do everything 
any more than one method of personal teaching in the classroom 
can be appropriate to all subjects and circumstances. The all- 
important point is to select a combination of methods that promises 
to be most effective for the purpose or goal of the course. If the 
purpose is to give all students the same body of knowledge, a lec- 
ture format may be best, and it can go to any number of people on 
television or videotapes. Hut if discussion and involvement of stu- 
dents in solving a problem or considering an issue are needed, then 
audio contact or a conferencing method is required. Analysis of the 
various means leads to one conclusion: a mix of technologies is 
best. 

Harriers of geography, language, and economics wire sur- 
mounted bv a project combining videotapes and computer 
conferencing. BKSTNTT (Bilingual Knglish and Spanish Tele- 
communications Network) is an electronic consortium of more 
than 20 colleges ami universities in the United States and a dozen 
in Mexico. The W estern Hebavioral Sciences Institute and San Di- 
ego State University launched the project in IW5 with grants 
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totalling $790,000 I ruin the Km id tor the Improvement of Post sec- 
ondary Education and Digital l-xpiipmcnt Corporation. 

BKSTNKT offers college credit courses to Hispanics through- 
out the Southwest and Mexico. Lectures and lab demonstrations 
in subjects like calculus, physics, and computer science are deliv- 
ered in Spanish on videotape; class discussions are carried on by 
computer conferencing, with labs on college campuses and in com- 
munitv centers where adult students can come to view tapes and 
log onto the computer. A test of the effectiveness of the combined 
delivery method compared BI\S TNT.T student performance with 
San Diego classroom students. The former, many of whom had 
less background in the course material, did as well as their tradi- 
tional classroom cohorts. Ui 

Another example of mixing technologies lor more effective 
instruction, a Rochester Institute of Technology program, shows 
the evoiution from a regular classroom setting. The program, 
which gives the first two vcars ot engineering couises to students 
50 miles south of Rochester at Jamestown ( Community ( College, be- 
gan by shuttling faculty back and forth. The expense and time 
constraints prompted the institute to send videotapes rather than 
professors, and student performance suffered. Then the institute 
set up an audiographic conferencing system to connect faculty and 
students. Through videotapes they see lectures and demonstrations 
bv the institute's best faculty for the basic engineering subjects, 
while the audiographir svstcm enables them to interact with those 
facultv in discussint; problems and Aorking them out. Jamestown 
students, tnanv with two-veiir degrees in technical lickls and cin- 
ploved, have tlv rich opportunitv to complete two vcars of study 
toward the bachelor's degree before moving or commuting to 
Rochester to linish the work. 

New combinations of technologies are multiplying daily under 
the aegis of large corporations seeking more cost-effective methods 
that bring good results. With employees scattered around the 
countrv and around the world, corporations are last developing 
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their own satellite networks. Because the growth is phenomenal 
and thev constitute a "flagship" tor others to consider tor training 
purposes, we review their present status as a group. 

Corporate Satellite Delivery 

In 1988, there w ere more than 40 corporate-owned satellite net- 
works, delivering to nearly 12,000 sites. 1 " A year later 61 were in 
operation, and projections call tor 141 by 1W2. ,H Most of them are 
launched tor business communications, not to carry instruction tor 
workers. Hut with the networks in place, companies soon realize 
their value tor training. So it was with the very active Automotive 
Satellite TV Network, serving more than J ,000 dealerships. Its 
parent companv, Westcott Communication System, added the 
new Law Kntorccmvnt Television Network which, in live months, 
had more than 1 ,000 police departments as monthly subscribers lor 
training purposes. Support materials with pre- and post-tests goby 
mail to accompany the programs. Westcott plans to announce soon 
a third netw >, k to carry training lor a different group of workers. 

Similarly heJ.C Penney Company has expanded its corpo- 
rate use by selling telecommunication sen ices toother companies. 
Penney not onlv saves millions in reaching buyers and other em- 
ployees at 700 locations via satellite, but its vidcoconfcrcncc system 
has also become a money-making venture. 

Other corporations are more explicit in the division of use, 
namely, whether it is primarily for education or general business 
matters. Kor example, in 1986, w hen Digital Kc|uipmcnt Corpora- 
tion launched its video network with 18 receiving sites across the 
United States, 100 percent of the programming w as devoted to cor- 
porate communications, none to training. Two years later, after a 
deliberate effort and with almost 100 downlinks in the United 
States and Canada, 80 percent of the programming w as training 
and onlv 20 percent corporate communications. Digital expects 
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that the ruin will continue to shift as demands increase for the 
network, but it has already proved its value in training. 

In one instance the company tried a pilot program called 
"Tech Line" to test the feasibility of replacing teams of instructors 
traveling to Digital facilities to instruct repair and maintenance 
employees, The money saved by not putting instructors on the 
road and the positive response to the program from customer ser- 
vices employees convinced the company to use the satellite. 1 '' It is 
a simple formula: fewer instructors can reach a much larger num- 
ber of students, 

IBM, a pioneer in networks carrying instruction to customers 
and sales employees, is reorganizing and extending its delivers*. 
Rather than separate systems, the Corporate T'ducarion Network 
now carries courses for advanced professionals from the Technical 
Institutes at Thorn wood, New York, as well as training for other 
emplovccs, marketing, and customers. It is used less for manage- 
ment education, which remains more traditional in classroom 
structure. IBM's curricular reform movement, however, is remark- 
abb basic: professional development teams are designing new 
jourses that combine subject-matter experts, writers, audio-visual 
experts, and so on with an instructional-systems designer who puts 
the entire course package together — an approach for a superior 
product, and IU\1 sees good business in education. 

The high-tech industries, facing intense competition anil strict 
time frames, have been at the forefront of using satellites for dis- 
seminating information and education. AT&T, Hewlett-Packard, 
and Texas Instruments w ere early users, as w ere the Hoeing (om- 
panv, Rockwell International, NCR, anil others. 

Time is money, of course, and the financial services industry is 
another leader in satellite-based dissemination of training on cverv- 
thing from new products and services to the latest Sl\(! regulation 
or to an analvsis of national economic trends, Deregulation of the 
industrv has contributed to the rising market lor information as 
well. In IWI, Merrill Lynch <!\ Company began to use satellite 
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broadcast tor distributing information, and the company now 
sends 160 training and general information programs a year to 452 
branch offices. Following the lead were Aetna Lite and Casualty 
(which offered first a course on effective business writing), John 
Hancock, ll)S-Amcrican Kx press, MOW, and the Illinois and 
(leorgia Banking Associations. Chase Manhattan Hank uses video- 
conferencing to link more than 2,500 of its employees in eight 
countries for live discussions of perspectives on the bank's current 
and future global strategies, 

Because satellite broadcasts can be produced in a central loca- 
tion, a corporation can control the information it chooses to deliver 
to its employees and ensure its consistency and confidentiality far 
more than it could if it relied on many instructors and scads ol 
printed material. Moreover, the company can choose its best in- 
structors and take them almost instantaneously to the employees. 

It is more than a novel way of doing business; it creates a global 
network for instruction or, at minimum, information. Just as 
technological delivery systems bring information about the solar 
system and other planets hack to us on earth, giving scientists the 
materials for learning, so also satellites in their more restricted trav- 
els can carry information and materials for learning that the work 
force needs in its everyday tasks. 

Evaluation 

The technical means are here ami ready; repeatedly, research 
has demonstrated their effectiveness in learning, retention, and the 
application of the training in performance. W ithout using these 
technological gifts, our nation's work force cannot be brought up 
to date and kept there. The task is simply too big for accustomed 
wins ami traditional procedures in education. 

But one caveat is necessary: technologies are only tools, not row- 
tent, and delivery without quality is of no value. In fact, the danger 
lies in creating splendid equipment to transmit inferior learning 
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materials anil poor instruction. Many of the examples we have used 
show that quality can lie attained; it is coming t'rom universities, 
corporations, and the military services. These models must set a 
standard tor use. 

I'ljuallv vital is another caution: the technology must he se- 
lected to enhance the instructional purpose. Many media arc 
available from which ro choose. Some technologies are more suc- 
cessful than others for particular purposes, and these differences 
are not diflicult to ascertain. They become fairly clear as out- 
matches the methods anil their combination with the specific train- 
ing purposes. Chances are that a mix of technologies will be most 
successful. 

Providing learners with convenient access to information is im- 
portant and basic, but enabling them to engage actively w ith other 
minds is the real catalyst for learning, for rendering the raw mate- 
rial of information into the finished product of knowledge. 1 Icncc, 
with all the talk of technology and long-distance learning outside 
the classroom, the power of people getting together in person to 
share ideas and learn from each other should not be ignored or 
forgotten. Hut, given the scale now needed, it cannot be done in 
the traditional ways. 

Kinallv, w hile the laic si technologies are applied as w isely and 
as extensively as possible to meet learning needs, it is well to re- 
member how little is known about how individuals learn. There 
are further lessons 10 come from artificial intelligence and research 
efforts to model human learning and reasoning. 
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A rtilieial intelligence is a powerful resource ol a dillcrent or- 
der in training .iiul education. Such intelligent computer tools can 
not only take over ami perform sonic jobs, ipiite independent ol 
human help; thev can also teach. They can work ;is colleagues with 
us. interacting as assistants or intelligent resources lor expert infor- 
mation that eontrilnitcs directly to performance on the job ami. 
therefore, to productivity. The computing that replaces workers in 
some tasks can l>c used to train people lor other jobs, both new 
high-tech tasks ami more familiar but redefined jobs. Many observ - 
ers assume that intelligent computer-assisted instruction systems 
will become the preferred choice lor interactive training systems 
w ithin a decade. ' 

In this ehapter we gixc •> progress report on the use ol intelli 
uent coni|)uter tools, what (hex can ami cannot ilo. ami how their 
application effects change in training patterns, ISamples show 
their efficacx ami suggest further possibilities. It max be that thc\ 
can tcacb some skills more effecti\cl\ ami cflicientlx than people 
can. \ml in any case. the\ pro\ ide additional means lor upgrading 
workers. Research into making the machines smarter max also 
exentuallx change tin wax people teach because ol what is being 
discovered about the learning process itself 

\rtifirial intelligence ( \l) is di'lined as the task of engineering 
some aspects ol the human thought process. It docs not try to imi 
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tatc the human mind any more than a plane attempts to imitate a 
bird. In fact, Harry Tennant, chief scientist at Texas Instruments 1 
Artificial Intelligence Center and one of the leading researchers in 
the field, points out that replicating human thought is not neccs- 
sarilv a good idea: people have done some extraordinarily had 
thinking! But to reach their goals, Al researchers have had to im- 
prove their understanding of the human thought process itself, and 
their work to that end has contributed to the fields of cognitive 
psvchologv and linguistics, revealing a great ileal about how people 
learn. 

Unlike conventional, "number-crunching' 1 computer programs 
that move inexorably and blindly from beginning to end, or else 
crash, Al programs can reason about the data they already have 
and the data thev arc given during a session. They can be designed 
to cope with uncertainty and incomplete information as those sit- 
uations occur when a user is interacting with a program. 

K.xpcrt s\ stems, a derivative Al technology making rapid prog- 
ress in real-world applications, including instruction, arc so named 
because they can capture the expertise of a human being highly 
trained and experienced in a particular domain. Within certain 
constraints, for example, the specialized know ledge and ability to 
apply that knowledge that sets expert mining engineers apart from 
their colleagues can be captured and made available by means of 
the computer. A mining engineer thus becomes a consulting expert 
system, so to speak. And drawing on the person's know ledge does 
not depend on the expert being available—- or e\en being alive. 

The use of Al computing in .1 continuous, interactive learning 
environment for adults on and oil the job is an exciting prospect. 
Intelligent computers at;* moving out of the experimental stage 
and becoming a tool for teachers and trainers alike. Intelligent 
computer-assisted instruction is being used in some school and 
uni\ersit\ classrooms, workplaces, and gmernmeni and military 
training facilities in small but grow ing numbers, 

Marry Tennant believes that Al has great potential for train- 
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ing and assisting the work force. At Texas Instruments' fourth 
svmposiiim on "Al ami the knowledge-\\ orker Productivity Chal- 
lenge," he commented: 

As we move awav from an industrial economy and toward an 
information-centered economy, more and more of the work force 
is going to he composed of knowledge workers [those who create, 
modifv, or distrihute information!. The question is, what can he 
done to help them? Artificial intelligence is one answer. It won't 
fix the entire problem, hut it is making contributions in several 
areas: creating and managing information, helping workers keep 
technicallv current, enhancing creativity, and contributing to the 
motivation of know ledge workers. : 

Kducators in industry at every level arc beginning to pay 
attention to the development of programs that can teach more 
effeetivelv and with measurable outcomes. Instructional designers 
and trainers in the classroom arc under mounting pressure to show 
results. Ami they are under additional pressure to incorporate new 
subject matter into their courses. Workers have to be trainee- for 
new jobs more quickly, under tightening budgets. The complexity 
of changing tasks frequently calls for extra skills but allows little 
time to acquire them. Kvcn if the process or instrument being in- 
troduced has built-in guides mul assessment features to aid the 
emplovee. more basic understanding and background knowledge 
can be invaluable. Intelligent computer-assisted instruction brings 
that aikleil dimension. Now let us look at where we stand in the 
development of intelligent tutors. 

Reality or Hype? 

I'.verv new human endeavor is surromded by prophecies that 
arc riduculouslv optimistic or pathetically pessimistic, and the de- 
velopment of intelligent computers is no exception. Dramatic, 
ulamorous svsteins with unlimited abilities are Mill the sole prop- 
erty of maga/me and marketing headlines and probabh always will 
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be. Al research is not likely to unveil a system that will tench as 
effectively as a good human teacher. An unfortunate media and 
marketing huckstcrism has created exaggerated expectations for in- 
telligent computer applications. This is unfortunate because it has 
misled many people and discouraged them from seriously investi- 
gating the potential of intelligent computer-assisted instruction 
(ICAI) in training contexts. Fortunately it has not discouraged ev- 
eryone, and significant, realistic progress is being made. 

Two Al and education researchers, (iordon Mcdalla and Jim 
(ireer, have formulated a statement of purpose that summarizes a 
generation of ICAI research. The mandate is, they say, "to draw 
the best from both traditional computer-assisted instruction (CAI) 
and reactive learning environments, and to construct systems that 
emulate a real teacher working individually with real learners/ 1 
They elaborate: 

I'll'.- fulfillment of this mam late would ser\c to make the com pi iter 
a viable partner in the teaching/learning enterprise, The necessity 
o! the human dimension in institution cannot he overlooked, how- 
ever. It is naive to view ICAI systems as teacher substitutes 
seeking to make teachers obsolete. \ more realistic view of l(!AI 
might be a set of teacher's assistants that naticntly offer advice to 
individual learners, encourage learner practice and stimulate learn- 
ers' curiosity through experimentation. I'his would potentially 
make the teacher available lor more creative endeavors, or tor 
helping learners overcome subtle or difficult problems beyond the 
capability of ICAI. Intelligent computer-assisted instruction will 
facilitate individualized instruction either w .thin an existing school 
setting or in a more decentralized setting. 1 

Research and L 'se 

Serious research goes back at least Is years. Intelligent tutoring 
systems ha\e been in use lor some live years, though admittedh 
not in many places, teaching substantial portions of the curriculum 
for certain subjects both in school and on the job. In general, their 
design is organized by an Al computer simulation of human 
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problem-solving behavior. The systems permit the learner to ex- 
plore the subject matter, and they offer coaching. They also make 
an immediate evaluation of a student's approaches to the problem, 
including analysis and response to errors or patterns of error. 

Diagnosis of student errors is a major research area. Cognitive 
scientists are Investigating the mental models that students are be- 
lieved to build about the subject matter in any learning process. 
The aim is to make sure that these models are accurate represen- 
tations of the subject and do not merely instill more and more 
"facts" about it. This process may actually foster creative thinking 
because it gives the learner deeper understanding of the relation- 
ships among the facts the student is absorbing. 

In some instances, research in intelligent systems is endorsing 
what we have long believed: namely, that person-to-person tutor- 
ing is the most effective way to teach, at least for some purposes. 
Socratic dialogue has remained the paradigm for discussion and 
exploration of issues; but here it also proves most effective for 
learning skills in mathematics, logic, and computer programming. 
Carnegie-Mellon University tCML ) researchers found that tutored 
students need only II hours to learn as much as their fellows 
in a classroom setting learn in 43 hours. The experiment was 
conducted during instruction in USI\ a eomputer programming 
language. Results showed that the tutor made the most significant 
contribution in the problem-solving parts of the instruction. 4 

The LISP Tutor and avowtry Tutor. ( liven this evidence and 
much more from general education research showing tutoring to 
be superior for a variety of subjects, CMe researchers set about 
building an intelligent computer-assisted instruction (iCAl) tutor 
that would be as effective in teaching I .ISP •!« a human tutor. Thc\ 
succeeded in combining \l technology with a psychological theory 
of skill acquisition. The result, the LISP Tutor, h'vamc estab- 
lished at the university in and a version of it reached the 
commercial market the following year. It has been used success- 
fully with technical and nontechnical undcrgiaduitcs anil with 
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industry ami government computer programmers. John K. Ander- 
son, a developer of the I, ISP Tutor, also worked on the ( ieometrv 
Tutor, an ICA1 system that has been integrated into a Pittsburgh, 
Pennsylvania, high school geometry classroom to teach proof- 
solving skills. 

Learning results reported for the LISP anil geomctrv tutors 
are good. Time savings are in the range of 40 percent, Learners 
using both systems acquire much better problem-solving ability 
with IOAI. School students using either tutoring system generally 
improve their performance by one grade: a (i student in a conven- 
tional class can perform at a H level with the help of the ICAI 
tutor. 

PROUST. An equally notable ICAI approach is PROUST, a 
programming tutor for the Pascal computer programming language 
developed by Klliot Soloway and his colleagues at Vale University. 
PROUST is capable of high-quality analysis of "bugs 11 (errors) in 
student assignments. Hut in licld tests, some student programs 
deviated so drastically from PROUST's or its developers 1 expec- 
tations that they could not be analyzed at all. The developers of 
PROUS T aim to reline it so that it will also suggest additional 
programming projects for students to tackle so they can get prac- 
tice where they need it/ 

A (icneral Tutor. Other research is looking less at error analysis 
and more toward general uses. Marijkc Augustcijn of the Univer- 
sity of (Colorado at (Colorado Springs has completed a prototype 
with the support of l ord Aerospace and (Communication (Corpo- 
ration and her university's Office for Space Science Technology. 
Augusteijn and her team have designed an intelligent tutoring sys- 
tem that is subject-matter independent — within certain limits, anv 
subject can be engineered into the tutor. One important limit is the 
system's inability to accommodate conceptual know ledge. 

The tutor , like most advanced K.AL can present material at 
different levels of difficulty anil take a student's individual learning 
style into account. It can coach the student through a problem 
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solving exercise. Aiul as it performs remediation based on its own 
analysis of the cause of the student's errors, it goes farther in ad- 
justing to individual differences in learning. 

To do this, the Augu.rtcijn team takes its model from David A. 
kolb's theory of experiential learning. One application of the 
theory is well known as McBcr and Company's Learning-Style 
Inventory, a model that sees learning as a four-stage cycle: con- 
crete experience, which is immediate and subjective; reflective 
observation; abstract conceptualisation or thotightfulness; and ac- 
tive experimentation, the application of what has been learned. 
In other words, the learner must get involved in the new area, 
reflect on the experience, create hypotheses that integrate the re- 
sult of that reflection in a logically sound manner, and apply die 
resulting implications for action or hypotheses to problem solving. 
The adaptive aspect recognizes that individuals have different em- 
phases among the four learning orientations, and the inventory 
actually measures degrees of preference. One individual may favor 
abstraction over hands-on experience, another may learn more 
comfortably by receiving information and reflecting on it, and so 
on, 

Developers sec this adaptive capability of intelligent systems as 
especially important in the world of industry, where trainees have 
very different educational backgrounds. I'or example, a trainee 
with a humanities background tends to learn differently from a 
trainee who is an engineer. The system will modify its presentation 
of material after determining the learner's style, thus permitting 
something quite close to the best oneon-onc instruction. 

(liven that students in school or employees on the job can 
acquire certain skills faster and more effectively with ICAI, what 
are the limits to its use? Theoretically, any tutorial strategy can 
be implemented, but some educational approaches are easier to 
represent, h'or example, as mentioned above, KiAl tutors do 
not yet handle instruction of conceptual know ledge. A hierarchical 
model of learning, w hich sees knowledge as acquired in phases, 
is commonlv used now because such an organized structure of 
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knowledge is well suited to current technology, Thus, applications 
concentrate on skills like word processing, programming languages, 
geometry and other math, and sr.»;<e aspects of physics — diverse on 
the surface hut hierarchical u '.lerneath. 

As Hank Street College's Seth Chaiklin and Carnegie-Mellon 
University's Matthew Lewis pointed out in a I9K7 evaluation of 
ICAI and general educational goals, "We have to he clear about 
how our systems interact with current educational goals, 116 This 
advice pertains to researchers, teachers, and instructional designers 
who might otherwise run amok lidding ICAI only for the sake of 
using very high technology. ICAI is very good for some things; it 
is not, however, the total solution to all training problems. 

The University of Saskatchewan recently established a labora- 
tory for advanced research in intelligent educational systems that 
relates research and development to useful application. It brings 
together Canadian and American leaders in Al, cognitive science, 
ami instructional systems, Kmphasi/.ing application, not just re- 
search, the work is intended to foster cominunii at inn between the 
people who develop systems and the people who use them. 

( iordon McCalla, lab director, exemplifies the project's concern 
for bringing education into the ICAI development process, His 
work has included intelligent tutoring systems and know ledge rep- 
resentation in expert-system environments, Kxpeit systems can not 
only instruct like intelligent tutors, they can also handle more 
complex situations in problem solving anil usually explain the rea- 
soning process used. They can serve as both monitor and mentor. 

An livfiert System; Aldo 

Campbell Soup Company's use of an expert system as a train- 
ing tool and intelligent coworker is typical, At the center of any 
Campbell plant around the world is the huge cooker that sterilix.es 
the food. Anv malfunction of the cooker causes an extremely ex- 
pensive disruption ol the plant Moor and shipping schedules. Plant 
engineers handle the minor problems encountered in operation of 
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the cookers. But intimate knowledge of their design, installation, 
and operation is rare and virtually impossible to transmit in regular 
training. 

In the mid-IWOs, Campbell's expert cooking vat engineer, the 
man whose factual and experiential knowledge of the giant soup 
cookers made him a strategic corporate engineering main enanee 
asset, planned to retire. The company worked with Texas Instru- 
ments to capture Aldo (!imino\s expertise in a personal computer- 
based expert system that would function side-bv-si.lc with field 
maintenance engineers. The software, the (looker Maintenance 
Advisor, is now a proven tool that saves time and money by dis- 
tributing know ledge to the maintenance engineers w hen they need 
it. It also helps train new maintenance staff members. Kmployees 
have affectionately dubbed the software "Aldo in a ( ian." W hile no 
one can claim that all of Aldo's expertise was captured, much of 
liis knowledge and experience remains for others. Aldo can enjoy 
his well-deserved leisure, and Campbell maintenance engineers 
consult the expert system w hen a problem arises rather than having 
to rediscover all the tricks of the trade Mr. Cimino accumulated 
over 44 years. 

The kev element here is "consult." Hie worker is not using the 
expert system to search for data, such as the time to reach the boil- 
ing point of cream of mushroom soup in cookers ot \arious sizes. 
Instead, maintenance engineers interact with the system, often in 
a <|ucstion and-answer format, to troublcshoot a problem such as 
temperature deviation in a vat w hen everything appears to be lime- 
tioninij properly. Thcv do not need to be sent for training every 
time a small change is made in a vat. Thcv use their intelligent 
mentor. 

Knowledge /'Jitfifiecrififf 

\i. rxpert system must capture both flu* Tactual knowledge ol 
a subject area and the general intelligence about the subject that a 
human teat her possesses. Much ol the preliminary work on such a 
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system is w hat is called "knowledge engineering," which operates 
on the principle that expert performance on a task rarely conforms 
to anv rigorous algorithmic process. A know ledge engineer may he 
the human expert in the subject area, or someone from the same 
discipline w ho is also experienced in AI techniques, or a program- 
mer who gathers information from the experts. The knowledge 
engineer is charged w ith identifying the details needed for the sys- 
tem, organizing them in a way the system can use, and then 
planning how the system will function. 

Insight into the instructional power of I(!A1 may he gleaned 
from an overs iew of the kinds of know ledge that are engineered. It 
is much more than mere tacts; it is the composite suhject knowl- 
edge and psychological expertise of one or more teachers that is the 
great strength of these systems. Today's best \(.\\ developers 
share these thoughts: 

There is a ureal deal of knowledge dial expert teachers use in 
the instructional process. Domain knowledge, knowledge ol the 
content U> he taught, is crucial, hut is onlv one small part of the 
teacher's knowledge hase. Domain knowledge must he integrated 
in such a wax that appropriate questions, tailored to individual 
learners, can he posed. Similarlx , queries from learners must he 
answered w ithin the context of the learner's ability to understand. 
The teacher max act as a mentor engaging in Socratic tutoring, 
may offer guided practice (as in apprenticeship), or max offer ex- 
planations at appropriate times in the instructional process. I he 
teacher diagnoses learner misconceptions by watching for familiar 
error patterns. Remedial actions are then designed according to the 
indixidual learning needs ol tin student. 

Although remarkable progress has hceu made, significant prob- 
lems remain. One difficulty lies in inadequate understanding of 
how people learn. In fact, researcher W illiam ( ilanccy writes that 
"there is no need to consider strategics for teaching if we do not 
understand what the student is doing. " K Despite recent research 
and theories on the suhject, cognitive scientists cannot yet model 
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the student's knowledge. Among those addressing the prohleni arc 
Klliot Solowav at Vale, John Anderson at (!arnegie-.\lellon, and 
John Seelv Brown and Richard Burton at Xerox's Palo Alto re- 
seareh eenter. They are beginning to prove the usefulness of 
eertain techniques, hut this will lie a crucial research area for the 
near term and probably longer. 

Researchers are looking to educational theory and research for 
an appropriate cognitive theory. Piagct's developmental theories 
anil the schema theories are difficult to model; statistical models of 
learning are computable but do not offer sufficient insight into the 
learning process. Much research and development lies ahead. 

State of the I CM Art 

Using current Al technology, an intelligent tutoring system 
with the following characteristics is considered feasible now and 
mav be built soon/' It will have subject area knowledge that it can 
peruse and manipulate, some experts on the forefront ol research 
claim. It will use either a flexible, responsive teaching strategy or 
more indirect coaching. Hut even more, it will understand its user's 
language and grasp the user's misconceptions about the subject in- 
volved. 

It will have what researchers call the capability to understand 
natural language, W hen the student types more or less natural sen- 
lences. questions, and commands ;it the keyboard, the system will 
understand most of the student's words and syntax — within a cir- 
cumscribed subject area, of course. One of the many problems in 
getting computers to understand natural language is that users of- 
ten are ignorant of the meaning of the everyday words they use. 
Computers, far from removing the need for literacy and general 
education, mav well increase it in this instance. 

Critics point out that the major difficulty lies not in getting the 
svstem to produce an acceptable natural language response, but to 
utnlctstiUhl. Furthermore, the subject area covered will have limited 
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parameters. Nevertheless, such dialogue will free the student from 
rigid and complex command sequences to focus on content rather 
than form. Pictorial and graphic images can also he used easily to 
reinforce learning and add variety to the lesson. 

The system will do more than compile a record of student 
errors; il will diagnose errors to the level of finding the misconcep- 
tions underlying a student's poor performance, then adjust its 
instructional style accordingly. The program will not learn in a 
verv sophisticated sense, hut various programming techniques can 
disguise this shortcoming anil offer the student a satisfactorily in- 
dividualized response. Finally, a knowledge engineer will he ahle 
to use the system to find out more basic information quickly about 
student-teacher interaction. 

7 'be Seed for Teachers in Research 

More insight into the performance of good teachers is essential 
for building the next generation of K.'AI systems. Teachers them- 
selves must join as models and as colleagues in the eflort. In 
research, there has been relatively little emphasis until now on bow 
people teach or on designing teaching expertise into the systems. 
Such expertise does not mean the representation of know ledge on 
the subject but its actual presentation to the student. As one re- 
search team has stressed, "Without an appreciation for how much 
tacit knowledge underlies good instruction performed h\ human 
instructors ... it is easy to visualize the potential w ithout really 
knowing what might be required to make it a reality. " in 

The profound implications of I(!Al challenge teachers and in- 
struction researchers to keep up with the infusion of advanced 
computing in their fields. McCialla's comments reflect the opinion 
of other researchers. "Kducation practitioners should become more 
familiar with \(,M technology," he says, and this means learning 
about the systems generally as w< II as the strengths and weaknesses 
of particular ones. Both potential and improbable developments 
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should be understood, the better to avoid hyperbole, Most of all, 
the cognitive theories forming the basis of ICAI require turti.er 
study and experimentation to determine their validity. "Ulti- 
mately," he writes, "teachers will mediate the implementation and 
conduct the evaluation of ICAI systems. Consequently, teacher in- 
put at this early stage in ICAI development is essential." 11 

The Military on the Bandwagon 

Trainers in institutions such as the armed forces have pro- 
cessed to these methods ahead of the educational establishment 
for a variety of reasons including, no doubt, the different emphases 
of the two groups. Performance in a specific job is the goal ot mil- 
itary training; the goals of school are traditionally more general, 
anil work toward them less constrained by time and economic pres- 
sures. Training in the armed services is usually conducted within 
a clear framework of time and cost, so the motivation to teach peo- 
ple ipiicklv and effectively at the lowest possible cost drives the 
search for better methods. 

Some of the most interesting work in ICAI and intelligent job 
assistance by means of expert systems is going on in the military. 
This is encouraging w hen one realizes that on an average day in 
1988 some 210,000 people on active dut\ and some 45,000 mem- 
bers of the National (iuard and the Reserves underwent some ivpe 
of formal training. These figures exclude all job-site training, 
factory and unit training for new systems, team training lor per- 
formance of speeilic missions, and all held exercises. 1 ' 

Tbv Mr t'nnrs Pt/tniJlV. The Training Development Hraivh 
of the Air Torcc Communications Command, a leader in instruc- 
tional technology applications, has made significant progress in 
interactive videodisc training, h the use of software authorizing 
systems, in both conventional and computer-assisted instruction. 
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anil in ICAI particularly tor training in a variety of maintenance 
jobs. 

Problems with older training technologies led the branch to- 
wan! intelligent computing. While interactive video tools prosed 
useful tor training maintenance technicians who required skill 
training of a drill and practice variety, they were found to be unsat- 
isfactory for instruction in troubleshooting. Regular maintenance 
is a skill incorporating prescribed routines, but troubleshooting is 
an activity that involves the use of higher level intellectual skills. M 
Skill in diagnosis or troubleshooting is what sets the'experts apart 
in many fields, and the trainers wanted to find wavs to create 
expertise. The branch has developed the prototype electronic tech- 
nician intelligent tutor with interactive video (PKTITK/I V). The 
project tests the feasibility, cost, and effectiveness of the ICAI 
technology. Its lirst purpose is to give instruction in a shorter 
period of time to produce expert electronics maintenance techni- 
cians. 14 

PKTITK/IV is a most suitable example of AI and cognitive sci- 
ence applied to the adult training environment because the Air 
Force problem is similar to what business ami industry are facing. 
Kquipmcnt is changing, job descriptions are changing, anil both 
require cost-effective changes in workers. 

I 1 or electronic troubleshooting, PKTN'K/I V's developers faced 
complications, Their thinking can be summarized as follow s: elec- 
tronic equipment is becoming more reliable, w hich is good, but 
reliability means that experience acquired on the job is declining 
because fewer repairs are made—which \* bad from the trainer's 
point of view . Moreover, because of higher reliability equipment 
is designed ami often delivered w ithout backup. This bodes well 
for capital investment hut ill for the trainer, who needs a backup 
system for instruction. If, on the other hand, modular units are 
provided for repair, they are unsuitable for training on specific 
parts. 

Furthermore, hccau.se of improved reliability the repair job 
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tends to become less specialized while at the same time modern 
equipment is much more complex and complicated, When the 
equipment tails and there is no substitute, the pressure to get it 
repaired is much more intense. Clearly the Air Force selected a 
training problem tor its ICAI experiment that is absolutely crucial 
to performance. In an emergency, a military airplane cannot wait 
for equipment repair or replacement, Klectronic experts are essen- 
tial, 

Too much conventional training is "monkey mechanics/ 1 in >he 
phrase of the Air Force: follow the documentation, step by step, 
until you find the problem, and then follow the repair documen- 
tation, step by step, until it is repaired. If the first diagnosis is 
incorrect, it will not be discovered until the repair procedure fails 
to restart the system. Training people to do a task that way does 
not train them to think about the equipment they arc working on. 
Furthermore, documentation increasingly fails to cover every pos- 
sible problem of complex systems, and too often the explanation is 
mystifying to all but the initiated. 

One instructional approach might be to give the technicians 
interactive video and let them practice, practice, practice, The 
medium is very good for this kind of training, lint an attractive and 
better alternative to repeated practice of limited skills is to teach 
the technicians to think, to develop conceptual abilities and skills 
so that their training extends across many kinds of systems. The 
result: more people can learn better skills in a shorter time. 

The IVSS branch report on the PKTITK/I Y prototype waxed 
enthusiastic both about the performance of the intelligent tutorinu 
system as designed and about two unanticipated benefits. First, 
the developers found that technicians enjoyed training with the 
system. The) found working with an AI computer system inter- 
esting. Second, the trainers became more deeply involved in the 
instruction design than they had been with conventional or inter- 
active videodisc training. The AI system development technique 
of knowledge engineering turned out to be a very useful approach 
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to course content development that could prohahly he extended to 
other instructional designs because it compelled trainers to think 
carefully and speak articulately about their knowledge. 15 

The S'avys STKAMKR. The Navy provides a different kind of 
example— created, installed, and working. STKAMKR is an inter- 
active simulation-based system developed for the Navy Personnel 
Research and Development Center to train engineering officers in 
the operation of steam propulsion systems. The project has in- 
cluded specialists in computer programming and A I who work 
with such research centers as the Massachusetts Institute of Tech- 
nology, Xerox's Palo Alto research center, and Symbolics, Inc., a 
small company devoted to AI computer hardware and software. 
Such team members might be expected in an artificial intelligence 
and instruction project, but in this instance the project also in- 
cluded Terrv Roe, a retired boiler technician with 22 years of 
experience in propulsion operations. While many of the systems 
described are still under refinement, STKAMKR is essentially 
complete. 

One report on the project expresses the scope of the knowledge 
problem confronting the Navy. "When you spend from 50 million 
to a few billion dollars for a Navy ship, 0 the authors observe, "you 
also get an extensive user's manual, One form of this manual 
contains a list of procedures, called the Kngincering Operational 
Sequencing Svstem, for operating the plant. This set of manuals, 
w hich would till a good sized book case, contains all of the proce- 
dures needed to run the ship's propulsion system." 1 '' As anyone 
who has seen the manual or documentation for a simple software 
program know s, they are seldom intelligible. Imagine a bookcase 
full ol them! 

STKAMKR uses graphics to simulate the physical systems. The 
computer screen shows representations of dials, control panels, 
pipes, pumps, and the [low ol steam or water. A pump, for exam- 
ple, is green if it is operating and red if it is turned off The 
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graphics permit students to control, manipulate, and monitor sim- 
ulations of dynamic systems at many different hierarchical levels. 
The graphics also allow students to view aspects of the steam svs- 
tem that cannot ordinarily he seen in a real power plant, like the 
How rates in pipes and the variables that affect How. This helps 
them build an accurate mental model of the system at work. Stu- 
dents can develop ami test their own hypotheses about the steam 
propulsion system— anil find out whether they are right or wrong 
at less cost and in greater safety than if they were experimenting 
with a real ship. 

STKAMKR can be an adviser or mentor, a facility somewhat 
different from the guided tutorial of the LISP Tutor. STK.\\IKK\ 
instructional approach, combined with the interactive graphics, 
seems to be a successful way to train in environments where the 
important learning is understanding the dynamics and principles 
of a physical system rather than acquisition of data about ab- 
stract subject matter. This instructional approach has been widclv 
adopted. It is used, for example, in airline pilot training. 

A Trainers Prediction 

Coming first and faster than some other A I computer applica- 
tion efforts are expert systems that help workers do their jobs. 
These are the mentors or colleagues that function as a resource in 
time of need— like 1 \ldo in a Can." They support people's ability 
to improve their performance, virtually on their own, in a partic- 
ular task area, ami thus they can directly aid the quality of the 
work and the level of productivity . They are a modern type of on- 
the-job training. 

The potential impact of these mentor systems is so great that 
expert Paul Harmon claims they will soon transform training. A 
"simultaneous decline in 'memory or theory-orienteiT instruction 
in training environments" will accompany their proliferation. 1 " 
I hesc expert systems are attractive mainly because techniques that 
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help an employee in the performance of a task are more eost effec- 
tive than training the employee to memorize a procedure or its 
theoretical basis — especially when the procedure soon may be out- 
dated, 

An instructional technologist in a business environment is most 
concerned with developing instruction that yields a very specific 
performance level— training that enables the worker to get the job 
done at minimal cost. Harmon reports; 

I've been engaged in analyzing human performance problems and 
developing solutions for the last 15 years, IVe worked on a wide 
range of problems at major corporations, including management 
education programs, sales training programs, programmer training 
programs, accounting programs, and a wide variety of programs 
to provide instruction for all kinds of operational and clerical per- 
sonnel. . . . One-fourth of all problems I have encountered have 
been amenable to job aid solutions. 18 

The technology for developing and delivering intelligent job as- 
sistance is in place. These aids are spreading as an adjunct to 
training that relieves the training load and also ensures high job 
performance. Such assistance can later In: integrated into an \C\l 
svstem as the expert or knowledge-base component. A smart job 
assistant is, in a sense, the subset of an ICAI system that possesses 
the subject area knowledge and rules about applying that knowl- 
edge, It has neither a tutorial segment nor a capability of modeling 
the student and his or her instructional history. It is an expert sys- 
tem that asks (jucstions only about the specilic situation ami offers 
recommendations: "Docs the robot arm activate w hen the power 
switch is turned on?" No. "Check fuse." And a good system w ill, 
for example, display a color graphic on the monitor showing the 
layout of the fuse box w ith the arm fuse highlighted in some man- 
ner. It happens that the subject area know ledge component with 
procedure and rules about a task is one system that can be built 
w ell today, but capturing deep know ledge in a system remains dif- 
ficult. 
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Conventional, simple job aids have long been around: the tele- 
phone directory, a pocket calculator, the airline flight schedule. 
Kor several decades, performance aids have technologically pro- 
vided job instruction, especially for hightv specific maintenance. 
But now there are satistaetorv aids for more intellectually complex 
jobs. As noted earlier, procedure manuals with complicated writ- 
ten instructions are useless to the average worker and even the 
technician; they are simply incomprehensible, 

Kor instruction on these products it seems more effective to 
have a human tutor or teacher than a manual. Neither may be fea- 
sible, however, and neither approach can cope with the large 
numbers of workers who need the introductory training. Intelli- 
gent job aids, like Campbell's Aldo or the expert systems appearing 
in the insurance industry to help in everything from handling 
forms to decisions on underwriting, permit skilled persons to re- 
cord their knowledge in a portable, interactive system thai assists 
and trains individuals as they learn and perform their job assign- 
ments. Kxsimples from industry outline an image of the shape of 
things to come. 

Applications Increase 

Honeywell Inc. has developed an expert system called MKN- 
TOR, designed to guide a service person with experience in air- 
conditioning maintenance through the performance of preventive 
care and low-level diagnostics. It accomplishes an important train- 
ing task u on the job. " Honeywell's liuilding Services Division uses 
MKNTOR in field work. Control Data uses an expert system to 
bring the expertise of head operators, systems analysts, and cus- 
tomer engineers to help an operator in difficulty restore normal 
operation. 

Mueller Associates has developed a radar diagnostic and train- 
ing expert system for a client. The intelligent job aid diagnoses 
problems in the transmitter unit of a large shipboard radar svstem, 
Acting as an adviser, it offers test procedures for troubleshooting 
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the transmitter and an interactive tutorial training program. It has 
graphics of test equipment, and users can match a waveform on 
the computer screen with the waveform they are actually seeing on 
an oscilloscope. "Studies h..ve shown/ 1 the developer points out, 
"that the most significant factor affecting the availability of the 
radar system is the training and performance of the service techni- 
cians. " ,9 Mueller's system makes the instruction of 20-year veteran 
Held engineers available on-site to Navy service technicians — an ac- 
complishment no other training form can offer. 

In civilian use, there are fully tested training systems at many 
industrial sites throughout the United States. The Recovery Boiler 
Tutor, for example, was built by J. II. Jansen Company, a steam 
and power engineering tirm near Seattle, Washington, under the 
sponsorship of the American Paper Institute. It can provide the 
user, a control room operator, with multiple explanations and tu- 
toring geared to that person through an interactive simulation. 
Operators have reported using the system up to 70 hours over 
three months to practice coping with emergencies. The system's 
developers observed that the operators "handle the simulation with 
extreme care, behaving as they might if they were in actual con- 
trol 1 ' of a pulp mill boiler emergency.- 0 The Recovery Boiler Tutor 
is in use in more than SO plains in the United States, Canada, and 
Kurope. 

On a rather less technical but no less demanding front, Arthur 
I). Little, Inc. has developed an intelligent job assistant for the 
banking industry called Platform Manager's Assistant to aid in 
complex jobs. Thev help customers with often difficult transac- 
tions, thev give information about the bank's sen ices, they sell the 
bank's products and they are often the front line in resolving cus- 
tome r difficulties. The new system evolved from w ink to improve 
officers' performance in an environment increasingly complicated 
by expanding bank services. And it significantly improves the of- 
ficers* — and the banks' — performance. :| 

Multiple purposes can be served at one time, as can lie seen in 
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two programs of the U.S. Defense Advanced Research Projects 
Agency (DARPA) and IntelliCorp, Inc., a small Al software com- 
pany. DARP.Vs internal administrative project management will 
have two knowledge systems. One will automate the generation of 
orders and documents that distribute money ami authorize con- 
tractual obligations in the agency's name. Currently, the agency 
generates more than 1,800 orders annually and requires a full-time 
staff of seven senior employees. The intelligent system is expected 
to reduce delays and the potential for human error on initial or- 
ders, and it will free time for senior staff to spend on more 
productive projects. 

The other system will give some 100 DARPA program man- 
agers a way to track and account for the financial data relating to 
their projects, including the ability to determine the types of ques- 
tions and refinements necessary to maintain proper control, (iiven 
the scope of the tasks these systems will handle, it is important to 
note that DARPA plans to use both systems as training tools for 
new employees. Furthermore, the new control methods will help 
track mismanagement and overruns on defense contracts. This 
should be of interest to Congress and the public. 

Computer-: \ ssisted I mt nut inn 

While we watch and wait for advancing research and applica- 
tions of intelligent systems like ICAI and its colleague in expert 
systems, the use of the more familiar and older computer-assisted 
instruction (CAI) continues to spread on campuses and in work- 
places. It too acts in some ways as if it were a knowledgeable 
tutor guiding individual students or employees. W hile CAI is less 
flexible, less qualitative in evaluating student performance, and 
generally less clever than ICAI in offering dynamic options for the 
learner, it has proved its worth. Its advantages include effective, 
low-cost delivery for instruction in many subjects from the obvious 
arithmetic lesson or science course to courses in Knglish grammar, 
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foreign languages, history, and musieology. It facilitates individual 
learning at one's ow n paee. It can also he portable instruction, tak- 
ing the teacher to any person anywhere with the proper computer 
(very often now an inexpensive personal computer). 

Costs of program development vary widely; a ratio of 200 hours 
of development time to one hour of instruction time is not uncom- 
mon if the course is prepared from scratch. On the other hand, 
software authoring systems are available that let trainers "plug in 11 
their material and fine-tune it for computer use, thus greatly re- 
ducing development time and cost. 

Kor teaching drill and practice material, CAI has advantages 
over the usual classroom routines. In an exercise, learners get in- 
stant feedback on their answers. During this repetitive process, the 
computer has infinite patience, drilling even the slowest learner 
with no evidence of frustration or boredom. If the CAI program is 
a good one, the computer may generate a different instructional 
sequence for each student's individual pattern of response. As 
(,'AI specialist dreg Kearsley has pointed out, u Kor any course 
that involves students with diverse backgrounds or ability levels, 
computer-based instruction can be very worthwhile."" Neverthe- 
less, the ability to respond to learners' needs is still limited. 

Kearslev has developed a good checklist of w hat CAI is and is 
not good for at the present time. Computers are not especially good 
for teaching a subject that depends heavily on text or static graph- 
ics. A book or a simple printed form presents text more cheaply 
and more conveniently. Also, people do not read straight text 
as fast or ;:s well on a computer monitor as they do on a printed 
page, (iraphics are very effective in CAI, but good computer 
graphics are expensive to program and the hardware to display 
them is still eostlv. Careful thought must go into the choice of com- 
puter or printed page when it comes to some kinds of pictures, 1'or 
example, photographic slides or videotape may be better for pre- 
senting realistic images. 

A frequent criticism of CAI systems is that they developed in 
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a theoretical vacuum.-' 1 This claim is not entirely valid. Most 
CM programs have incorporated some concept of learning anil 
teaching, although often these have been merely the common 
approaches used in school and training classrooms; present the 
material in a small segment, query the student's grasp of it, and 
move on to new material or remedial practice depending on the test 
results, 

Some concepts are more challenging, like those that involve the 
student in programming a computer, Conjecture has it that in- 
struction in problem-solving strategies can come from working 
with programming tools that guide the student toward efficient 
methods. Other instructional tools, widely used in adult training, 
are games and simulations based on the subject. A variety of pro- 
grams, for example, is available to teach management techniques 
through simulation of a corporation in action. A program called 
PORTSIS (derived from portfolio analysis) is available for learning 
and practice in finance. Students track, maintain, and evaluate 
investment portfolios. PORTS IS helps the teacher judge the stu- 
dent's investment decisions ami strategics. Other CM systems use 
simulation to teach pilots, to instruct in electrical wiring principles, 
and so on. I lerc again the student is plunged into an activity that 
takes advantage of the computer's interactive capacities. Learning 
is the bonus derived from doing. 

CM in the Marketplace 

Advanced computer-delivered instruction has come a long wav 
from rigid electronic "workbooks" tied to expensive computer 
hardware. Individuals, consulting firms, and companies both large 
and small are developing and marketing courses. Some are entirely 
computer based; others are for practice and review following a tra- 
ditional training session. Some are developed bv a training facility 
for a specific situation, and literally thousands are available for pur- 
chase off-the-shelf at rather low cost. It is easy to find CAI material 
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for adult education aiul training in areas From business education 
and technical and scientific subjects through languages and basic 
office skills. 

An example is a series of courses from Datapro Educational 
Services, a unit of Mc( irau -HilK aimed at the adult learner who 
needs ongoing professional instruction. The series on information 
technology consists of 5 computer-delivered courses and 13 semi- 
nar courses. The live and computer courses i iced not be taken 
together. The cost of a computer course can be as much as $600, 
w hile seminars cost tip to $900 plus travel and accommodations. 
An IBM or compatible personal compute! is the onlv hardware 
requirement. 

On other educational lev els, Digital Equipment Corporation's 
VAX software source hook includes educational packages ranging 
from the Engineering Science Program Exchange to clerical skills 
training. The exchange is a library of more than SO ( )AI items cov- 
ering specialties from civil to nuclear engineering. At a somewhat 
lower level, thr source hook lists a urogram called I hindsight that 
monitors the skills of a person using the computer keyboard and 
gives therapeutic exercises for systematic errors. According to its 
developers, lor $W0 user* c:m achieve touch-typing skills in 15 to 
20 hours. Friendly I hindsight, by the way, prints out a certificate 
of achievement and "presents" it to each successful student. 

There is no doubt that computer-aided instruction is effective 
in the common (!AI format. The earliest systematic review , in 
I9"2, found a median increase in student achievement of 40 per- 
cent in <; \1 drill and practice lessons involving more than 10,000 
different students. Later studies have found very similar results for 
schools using (]AI. A major review of (!AI in the military found 
an average training time saving of 32 percent — a significant reduc- 
tion if the trainee is being paid during training time. Kquivaicnt or 
better student achievement was found in 47 of the 4H evaluations 
reviewed. While some methodological questions can be raised 
about each of these evaluations, nothing has appeared that puts the 
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results in grave doubt. I hey support the belief in the instructional 
and economic advantages of using computer-driven teaching mod- 
els for certain nonconeeptual learning tusks.- 4 

Remedies for CATs deficiencies may be found in the advanced 
research accompanying the ICAI development described earlier, b 
could be said that whatever CM can do, ICAI can do better — and 
it can do much more. The strides being made in learning how peo- 
ple learn will benefit both the older, more prevalent system and 
the newer intelligent aids. 

Summary 

Advanced computing means that people will work different I v 
and be trained differently, l or the first time since the davs of mas- 
ter and apprentice, work and training need no longer be separate 
events, and being untrained for a task need not signal a productiv- 
ity bottleneck for employers and insec tv for workers. Work 
and training will be integrated and ongoing. It is fortunate that 
new intelligent systems come close to implementing apprenticeship 
with quality. Lahor union leaders should take note and should help 
finance their development and application, which can provide su- 
perior instruction based on the worker's need, knowledge, and 
ability. 

It is a further blessing that instructional technologv mav keep 
up with — or it least closely follow — the revolution in business and 
manufacturing processes. The greatest challenge is for workers to 
get the training promptly and so perforin well enough to hold their 
jobs. Some may imagine a IVankcnstcin's monster and w ithdraw , 
but that would be a crippling choice. To earn a living, people must 
work with the new instruments that will aid their self-training. 

The concept of training by intelligent computers is rapidly pen- 
etrating both civilian and military thinking. Had this studs been 
done a few years ago, we could have mentioned the ICAI systems 
under development in a short chapter. There is no wav that could 
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now he done, ami even these examples may he seriously out-of- 
date hefo:c puhlication, Toda\ we must he satislieil with an over- 
view, hi \ngust |9SK, Raj Kcddy of (iarncgic-Mcllon told the 
annual meeting of tin American Association lor Artificial Intelli- 
gence that some K.500 corporate expert systems ol all types were 
in development. I low main of these projects will eventually find a 
place as assistant trainers is ini|x>ssihlc w> say. Hut imagination is 
r.ot necessarv to sec that technologies for learning are here and 
developing. 

The examples given are a representative sample of the intelli- 
gent aids to learning availahlc in the workplace toilay ami an 
indication ol w hat is on the immediate horizon. KiAl is heing in- 
creasinglv comhincd with more conventional instruction deli\erv 
modes like interactive videodisc. It can he moved into the training 
environment and act as an adjunct to the instructor. The worker 
can get training in the hasics ami then go to work with an intelli- 
gent joh aid that w ill cam the verv hest kind of training with it — 
interactive, on-site, and drawn from one or more specialists who 
would otherwise he inaccessihlc. 

Aside from the data of individual researchers like John Ander- 
son .mil his ( iarnegic-Mcllon team or those on the STKA.MKR 
project, it is difficult to lind long-term evaluations of U . \l perfor- 
mance in the held. They arc out there, hut the s\ steins in use arc 
simplv too new. A signilicant nuniher of e\ aluatiotis, however, arc 
uinler wav. and reports appear with increasing frequency in the 
literature. National meetings address the topic. In June IWA the 
fourth Kockv Mountain Conference on \l took as its theme 
" \nginenting Human Intelket hy Computer." The program em- 
phasized computer-supported work and education. 

I nlike the hurgeoning market !»>»■ computer-assisted instruc- 
t ic m, Al products are just entering oie commercial market, and 
the\ are not making their entrance in an organized fashion. They 
come from mam sources: small, entrepreneurial companies, large 
corporations, universities, and the military. The) come from re- 
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search that is exploring minds, how they operate and learn, 
individual differences, and many aspects that cut across disci- 
plines. Logic, mathematics, psychology, philosophy, engineering 
and computer science, ami the arts anil literature are all being 
asked to contribute to the endeavor — a powerful new reason for the 
disciplines to cooperate and challenge exceptional minds. Above 
all, more teachers are needed — and needed now — in the research 
and development of A I as an instructional tool. 

There is no doubt that K'.AI can greatly assist in teaching and 
helping people to learn as well as produce more in their endeavors. 
Although it may take longer to sec results than enthusiasts claim, 
predictions of i l s benelits have been accurate thus Tar. Of the v ar- 
ious components of I(!AI, expert systems are most advanced. 

Paul I larmon sees intelligent job aids gradually becoming 
the dominant medium in training for business, industry, and 
government, lie predicts that they will continue to replace the 
unintelligible manual or the teacher trying to explain complex 
s 'stems, Nevertheless, he raises a warning Hag; 

To the degree that we develop intelligent job aids thai ask <|iics- 
tions and then recommend solutions, we "deprive" users of the 
experience of "messing" with a problem until they figure it out. In 
other words, we denv the users the rich period of experimentation 
that normally leads to the development of an expert. Uy automat- 
ing troubleshooting and problem solving we will undoubtedly 
increase the quality and consistency of human performance in the 
near term. In the long run. however, we may find that we will 
need more sophisticated simulation programs (more education 
rather than training) to create t he experts who w ill ultimatelv cre- 
ate and update the intelligent job aids that most employees will 
increasingly depend on. :i 

W e will use the new intelligent technological abilities to aid in 
job performance, but their use must not preclude our learning and 
creative exploration as human beings. Will we depend on them or 
simply use them and learn the fundamentals on our own? There is 
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a scventeenth-eentur\ dictum that applies: man's "right reason" 
must judge and control so that the new discoveries can serve lor 
the real and long-term benefit of all, 

(iencivlly thus far, the new instructional technologies are pros - 
ing advantageous in bringing essential know ledge and up-to-date 
information to the work force. And they can deliver it in a cost- 
effective manner at the place of work and at the time it is required. 
Without increasing their use and improv ing further the quality of 
technological instruction, there is no way w e can meet the needs of 
America's workers today and every day ahead as changes interrupt 
the accustomed routines, Those changes force adjustment in edu- 
cation and training patterns that go beyond customary teaching 
routines. We must draw - on all resources for learning. 
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TRAINING TKCIINICAL WORKKKS 



A t first gl ancc the training in place* (or the work force is ex- 
tensive anil includes some of the newer resources for learning 
Although inadequate to the total task, the programs sponsored by 
large corporations, unions, government (hoth federal and state), 
and the military comprise a solid hase on w hich to huild. And 
colleges are increasingly providing instruction. Here the focus is 
on the workers themselves and their opportunities for learning. 
We examine four large categories of workers in skilled trades and 
technical fields: construction, offices and administrative support 
services, information systems, and automated factory processes. 
We chose these four areas because they are fundamental to the 
economy, they comprise a large pan of the total work force, and 
each has seen the dramatic effects of rapid technological change. 

There was a time when each worker could do his or her 
own job rather independently: although the worker's performance 
related to the production of others, it was not as pervasive a rela- 
tionship as it often is today. Those same communications that arc 
changing instructional methods and the way we conduct busi- 
nesses are also linking one person's work to another's, freoucntlv 
in automatic fashion. When one worker performs poorly or inade- 
quately, it can affect many more people, even dangerously so. 
I bus, while skilled tradesmen and technicians may be the econ- 
omy's backbone. the\ also serve as an essential element in its 
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nervous system, connecting 'ie parts and affecting its total perfor- 
mance. 

These workers furnish the practical know ledge and labor that 
convert construction blueprint* to finished structures. They oper- 
ate electronic systems, computers, and communications network:,. 
They till technical positions in factories arid plants and furnish 
administrative, clerical, and secretarial support in offices, 

Kor all these jobs, the entry level has risen: educational re- 
quirements — before employment — mean more than high school 
graduation. In most instances, postsecondarv training is absolutely 
necessary. And for the many people already employed to keep 
their jobs, retraining or additional learning is equally vital. 

The diverse occupations being considered naturally differ in 
the training available to workers and in the degree of innovation 
used. Where the resources are thin relative to demand, and where 
innovation is lacking, the industry or occupation will inevitably 
suffer. Instructional technologies and delivery systems described in 
the preceding chapters are only now spreading in these lields. 
Some media have entered construction workers' training, more are 
apparent for office and administrative workers, and significantly 
more for training factors' workers in computer-integrated manufac- 
turing ;ind other automated processes. 

Although we point out critical problems, such as the need for 
more continuing education for journeymen, nevertheless we found 
real progress toward the improvement and extension of training 
opportunities. One hopeful development is the grow th in collabo- 
ration among providers. Kspecially for technicians in the advancing 
technologies, local and state governments are joining companies 
and educational institutions to encourage training. Such efforts, 
sparked by competition among the states to attract industry, have 
the beneficial result of serving workers. 

More partnerships are appearing between companies and col- 
leges, particularly the two-year institutions that strive to meet 
business needs. More contractual agreements between unions and 
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management or mule associations are providing cooperative train- 
ing programs. These are encouraging signs for workers, hut much 
more remains to he done, as will he apparent in the following de- 
scriptions of training in four sectors that undergird the world of 
business. 

Construction Trades 

Although the construction industry employs almost eight mil- 
lion people, scant formal attention has been paiil to training in 
basic skills anil to continuing education. Colleges and universities, 
labor unions, ami trade associations are the dominant providers, 
ami academic degree programs in construction are growing with 
placement rates high, Some administrators believe they could place 
twice the number of their graduates in well-paying entry-level 
jobs. 

I he labor unions, a potent force in construction, continue to 
run their well-known apprenticeship programs for training skilled 
craftsmen ami technical workers. So strongly is this training con- 
cept tieil to construction that at least 60 percent of the 250.000 
apprentices in the United States arc in construction-related fields, 
The National Association of Home Guilders and the Associated 
(icneral Contractors promote construction professions, work to 
expand and strengthen degree programs, and sponsor their ow n 
education programs. 

Construction is not a technological backwater. Materials that 
did not exist 20 years ago are now routinely used in commercial, 
industrial, and home building, and the technology and equipment 
that have developed alongside them are much more sophisticated 
than the "day laborer" stereotype implies. Mecause more qualified 
and productive personnel must he employed at all levels, training 
has assumed a new significance in the industry. W hen asked about 
trends, trade association officials emphasize the importance of coin 
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stunt training and the need not merely for workers, hut quality 
workers. 

Trahihit! h Trade Associations. Most construction companies are 
small. Thcv hand together to conduct training as a way to share 
the cost. The National Association of Home Builders, which was 
founded in 1941 and began its first educational seminars in 1947, 
has c./cr the past four decades developed a program of entry-level, 
certification, and continuing education for the building trades. In 
1983, the association formed the nonprofit Nome Builders Institute 
as an educational arm to provide quality programs, comprehensive 
construction training, and assistance with job placement. 

Today the institute sponsors seminars, workshops, video tele- 
conferences, hands-on training, study tours, anil certificate courses. 
I.ach year more than 4,000 individuals participate in these activi- 
ties. In 1967, the trade group launched its Craft Skills Program to 
train the unemployed and unskilled in carpentry, electrical wiring, 
plumbing, heating and air conditioning, maintenance, and re- 
modeling. The program is tailored to local needs and standards 
by a coordinator who recruits participants anil helps employers 
screen applicants. An instructor, usually a journeyman, teaches 
the classes using a combination of on-the-job training and classroom 
instruction. 

he-apprenticeship consists of two phases. A live-week ses- 
sion introduces tool use, safety, materials, math, and sometimes 
literacy training. The second phase lasts 16 weeks, with stu- 
dents working as full-time employees. On completion, participants 
may either seek regular positions or enter an apprenticeship pro- 
iriiiin. Tour national certification programs have also been created 
in residential marketing, commercial property building, business 
management, and registered apartment management. 

The (Jraduatc Builders Institute, a premier continuing educa- 
tion program, began in 1985 in Virginia and Pennsylvania and has 
since been extended to .«) states. State chapters of the National 
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Association anil the I Ionic Builders Institute sponsor it, and local 
colleges ami universities serve as the hosts. Twelve six-hour courses 
taught by either university professors or industry experts over a 
period of several days form the nucleus. Certification is earned 
by completion of 9 of the 12 courses and maintained hy taking ad- 
ditional courses over a three-year period. The courses include 
Building Codes and Standards, Building Technology, Business 
Management, Computer Applications, Kncrgy Kflicicnt Construc- 
tion, Project Management, and Sales and Marketing. 

The Associated (ieneral Contractors have two divisions of 
training: hands-on (crafts) and hands-off (supervisory and manage- 
ment training). Supervisors' training, designed to move craftsmen 
up to superintendent or project foreman, consists of 20 to 25 hours 
instruction in costs, planning and scheduling, oral communica- 
tions, and interpersonal relations, (ionises arc offered at numerous 
sites around the country, including community and technical col- 
leges, vocational schools, and association chapters. In W isconsin 
and V irginia, community colleges are heavily involved. The associ- 
ation also sponsors about a dozen management conferences during 
the year for individuals wishing to upgrade their skills and keep 
abreast of developments in the industry. 

Cnlhgiatc Programs. Kinic Jones, Training Director of the Asso- 
ciated (ieneral Contractors, says that the construction ministry has 
"one of training's best-kept secrets." Collegiate programs in con- 
struction engineering and technology have existed for main years 
at such major institutions as Iowa State University. Texas A&M, 
and the University of Morula, where the program started more 
than 50 years ago. There are 22 accredited baccalaureate programs 
in construction-related areas and more than 40 programs in con- 
struction technology and management in other institutions. 1 

According to a l°8K siudy. the programs are so popular that 
waiting lists are common and schools have raised admission stan- 
dards in response. The study draws two principal conclusions: 
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first, the numbers graduating do not meet industry's needs, and 
second, more student places must be opened and promoted to at- 
tract additional enrollment. Not enough students arc transferring 
from vocational programs in community colleges; more transfers 
come from other types of collegiate programs. And "little access is 
provided to . , . those adult learner.* who wish to return to college 
directly from the held," 2 

Among the college programs accredited by the American (Coun- 
cil on Construction Lducation, course offerings range broadly from 
Knglish, computers, and mathematics to air conditioning, manage- 
ment, ai d structures. Most curricula, however, have four distinct 
groupings: construction; math, physics, and the sciences; business 
management; ami general education. Most strike a balance between 
theory and practical application by requiring field work or a coop- 
erative arrangement in which the student attends school half time 
and works in a construction job half time, Computer literacy is 
almost a requirement now in most programs, a testimony to the 
machine's pervasiveness, 

Purdue University's 15-year-old program in construction engi- 
neering and management conforms to those curriculum divisions 
and includes a three-year summer internship with an industrial 
sponsor. In addition to a baccalaureate, programs leading to both 
master's and doctoral degrees are available in construction engi- 
neering. 

Litium as Spumnrs. Construction unions represent members w ho 
make a living in the building industry as carpenters, sheet metal 
workers, gla/.iers, hoilcrmakcrs, electricians, bricklayers and paint- 
ers, plumbers and pipefitters. Labor unions in this industry take 
particular pride in their apprenticeship and journeyman programs. 
As a learning method, apprenticeship has historically justified its 
effectiveness. from earliest times workers base learned from la- 
thers, colleagues, and those more highly skilled. Medieval crafts 
were learned from a master, and even today, training on the job is 
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the most prevalent means of gaining skills and often understand- 
ing — even though it may not be formally structured. Learning 
theories, like John Dewey's, have long supported the practice. 
Companies seldom hazard a guess about the costs of such training; 
they simply take it for granted as essential and hold supervisors 
responsible for it. 

When unions sponsor apprentice training and continued 
learning for journeymen, it is of course more organized with re- 
quirements. Sometimes they join w ith the appropriate employer's 
association to set educational standards and policy guidelines. For 
example, the International Hrothcrhood of Klcctrical Workers, in 
partnership with the National Klcctrical Contractors, determines 
schedules of courses, related instruction, and details of the work 
process. 

Apprenticeship. Although criticized by some as a static approach 
to training, apprenticeship can be dynamic in its response to 
change, which is essential if it is to survive. The journeyman and 
instructor must be up to date with the latest tcchnologv-driven 
changes in production processes and the new materials invented. 
Otherw ise, the apprentice system will perpetuate outmoded prac- 
tices and obviously not preserve the workers job. 

Ten years ago it was hard to find a machinist with ac- 
knowledge of numerical control machines, an electrician with anv 
knowledge of microprocessors or fiber optics, a plumber with ex- 
perience in handling plastic pipe, an iron worker or operating 
engineer with the skills required to use laser equipment. Sponsors 
are incorporating all these skills into apprenticeship and journey- 
man training programs. 

Requirements call lor a certain number oi hours of work 
experience and formal classroom instruction. In 1°KH, federal gov- 
ernment miniinums were 2,000 hours uf work and 144 hours of 
instruction for an occupation to he considered apprentieeable. 
Combining theoretical classroom learning w ith intensive on-ilic- 
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job practice, training covers all aspects of the trade as apprentices 
rotate through its various phases. People trained this way tend to 
remain in their trade, generally enjoy steadier employment, and 
are more likely to advance to supervisory positions than their in- 
formally trained counterparts. 

Unions, employers, and trade associations have created sizable 
trust funds to support apprentice training. The United Association 
of Plumbers and the National Contractors Association established 
their training trust fund some SO years ago and since then have 
spent more than $50 million from it to underwrite training activi- 
ties. ( This sum does not include money spent by local apprentice 
committees.) In the case of plumbers, the fund pays instructor sal- 
aries, underw rites purchase of the latest training equipment, and 
provides seed money for advanced journeymen training programs. 

National apprenticeship programs have developed their own 
curricula, which typically use textbooks written by industry mem- 
bers and published privately, student workbooks anil lab manuals 
based on the texts, custom-made auiliovisuals, simulations, and so 
on. Occasional! v, programs hire consultants to develop teaching 
materials according to specifications established by the national 
committee. Individual sponsors may also either develop their own 
or use materials available commercially. 

New methodologies have emerged, including performance- or 
compctcncv-based training, individualized or self-paced instruc- 
tion, and programmed learning. One of the most carefully planned 
is the Boilermaker Comprehensive Training Program, designed by 
a private company specializing in the preparation of competency- 
based systems. The development process included job analysis to 
identify standards and procedures, surveys at job sites to solicit 
input from all levels of workers, and consultation with joint com- 
mittees of contractors and union representatives. Follow ing field 
testing, the program started across the country. It begins with se- 
lection of candidates and proceeds through orientation, classroom 
studies, on-the-job training, and performance-based testing that 
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monitors apprentice progress, Classroom work is markedly more 
complex than a few years ago. The emphasis is on applied math 
and rigging in the first year; afterward, courses continue on me- 
chanical drawing, layout, hand and power tools, construction 
materials, and blueprint reading. 

Infective, up-to-date instructors arc the key to successful train- 
ing. Without high-quality instruction, the apprentice is little more 
than an observer, picking up what he or she can hut missing the 
systematic knowledge base that a trades worker needs to perform 
at a professional level. In fact, the qualifications of individuals 
teaching in apprentice programs are often questioned. One appren- 
tice carpenter described with scorn his classroom experience: the 
teacher lacked both substantive knowledge anil instructional skill, 
and marking time in the classroom seemed sufficient to fulfill 
everyone's obligations. ( )thers relate similar experiences, ami union 
officials concede that the classroom component of apprenticeship 
programs needs to he strengthened. No federal guidelines exist for 
classroom instruction except for numbers of hours; the content is 
left to the employer or sponsor. 

I o improve the level of instruction, the United Association of 
Plumbers anil Pipefitters each year runs a five-day training program 
at Purdue University.' Apprenticeship instructors learn effective 
teaching methods and gain exposure to and experience with the 
latest technological developments affecting the industry. During 
the 32 years of the program's existence, more than 23, ()()(/ instruc- 
tors have received training. A mix of Purdue professors, industry 
experts, anil outstanding members of the Plumbers Association do 
the teaching. It has been an effective collaboration. 

I he boilermakcrs also train their trainers with a rigorous five- 
day annual seminar series. Prospective trainers who have completed 
the comprehensive program in the trade are asked to practice their 
teaching skills. Kadi one is videotaped while leading a class session, 
and staff members rritiei/e the performance and give recommen- 
dations for improvement. 

x : _ 
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Lest the criticism of teaching ipiality he leveled at apprentice- 
ship programs especially, it is well to remember that the problem 
is not exclusively theirs. Corporations have greatly increased their 
sessions tor teaching how to teach. The military monitors its teach- 
ers' performance. As a matter of fact, more attention is paid to 
teaching skills by all these providers than by the colleges and uni- 
versities of the established higher education system. 

Apprentices on Campus. A growing and popular approach to craft 
training is dual enrollment in an apprenticeship and a college 
associate degree program. One of the leaders in such training is 
the International Lnion of Operating Kngincers (ILOK), w hich 
ran a pilot program w ith Dickinson State College in North Dakota 
from 1°72 to l°75. It was funded by the Office of Research 
ami Development-Manpower Administration, L.S. Department 
of Labor. Apprentices received college credit for both classes and 
supervised on-the-job training. After the grant expired, the union 
continued the program, and many similar programs now exist. 
Rhode Island Community College offers associate degrees in labor 
and technical studies in cooperation with the union, Apprentice- 
ship accounts for 20 of the 60 credits required for graduation, and 
credits are transferable to four-year labor studies degrees, An 
Arizona ILOK local has formed an alliance w ith Kin Salado Com- 
munity College to offer an associate degree in applied science such 
as equipment operation and heavy-duty mechanics. Credits can be 
transferred to a baccalaureate degree in construction engineering at 
Arizona State Lniversity. 

The ( ienrer for I .abor Studies at New York's Kmpire State Col - 
lege and the Joint Apprentice Committee of the Klectricnl Industry 
offer a somew hat different dual enrollment program. To obtain the 
associate of science degree in labor studies, the apprentice follows 
courses in the history of the labor movement and current labor 
issues, complementing the job training ami formal instruction re- 
ceived in the apprenticeship program. Ket|iiiied academic courses 
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include analytical thinking, principles of writing, resenrch skills, 
economics, and world history. It is a h'sic curriculum for future 
labor leaders, while apprenticeship leads to a job as well. 

Continued foaming fur Journeymen, The term journeyman qualifies 
as an anachronism that needs a modern substitute. Nevertheless, 
becoming a journeyman takes as long as earning a bachelor's de- 
gree, which is an equivalence cited by union officers and a fact not 
widely appreciated outside the construction industry. A journcv- 
man is roughly in the same position as a new college graduate: he 
or she has been introduced to a body of knowledge and methods 
that form a basis for further learning, just as accountants or com- 
puter programmers must stay aware of changes anil developments 
in their fields, the skilled craftsman needs periodic updating. Labor 
union leaders, employers, trade association officials, and educators 
in the field recognize the imperative need, and a number of orga- 
nizations have made significant commitments to this end, Still, 
opportuniiies are grossly inadequate. Although the number of 
journeymen who update their skills is unknown, the various crafts 
estimate that fewer than ten percent make the attempt. Some 
states are beginning to mandate continuing training for renewal of 
journeymen licenses, but the low percentage at present is a dis- 
couraging point from w Inch to sta»*t and does not bode well for the 
industrv. 

I he (iraduate Guilders Institute, mentioned earlier, and the 
Associated (ieneral (Contractors both have prestigious programs 
designed to move skilled craftsmen into supervisors positions, lint 
lor craft workers who prefer to remain in their trade, the union is 
usualb the source lor updating skills. Some advanced journeyman 
courses arc extensions of apprentice programs, such as the "second 
generation apprenticeship" recently introduced in W estern ( Canada. 

Sheet metal unions and contractors coopcrativelv sponsor con- 
tinuing education and watch for shifts in the trade that signal 
needs lor special training. In one instance at least, the problem 

q I H \ I \ I N < i I I < I i N I ( \ I . \\ OH K I HS IN 

ERIC 



w as not to prepare for the advent of a new material or technique 
hut to regain a lost art. Since renovation of historic* buildings w as 
becoming verv popular anil widespread, courses were designed 
specifically to teach skills in architectural sheet metal working that 
have been out of fashion and unnccded for many years. Studies in 
the lost art are available now in all 50 states and parts of Canada. 

Some journeyman training also cuts across traditional cratt 
boundaries. Tor example, the sheet metal workers, electricians, 
and painters, along with the National Klectric Sign Association, 
have formed a joint training committee to develop and conduct 
programs. In Toledo, Ohio, instrumentation is taught to journey- 
men in the pipe and electrical trades by teachers from both fields. 
And a few programs take training to the job site, offering it tim ing 
or immediately after the regular workday. "Drop-in" training has 
attracted some back to class. Sponsors usually designate one night 
a week when journeymen (occasionally with their families), em- 
ployers, and suppliers get together to discuss topics of mutual 
interest like new equipment, safety, or innovative work methods. 

Although all are worthy efforts, a more concerted attack is 
needed to keep journeymen abreast of technological change. Many 
other people depend on their knowledge ami ability, so they are in 
a critical position in the work force, Learning opportunities will 
have to be tailored for their needs and temperament and delivered 
to them in w ays that encourage their participation. 

Industry officials note a reluctance on the part of many jour- 
neymen to enroll in training that is not immediately applicable to 
their jobs or that requires a tunc investment of more than a few 
class meetings. Community colleges appear to have lost some cred- 
ibility w ith journeymen seeking advanced training in their trades, 
apparentlv because college requirements exceed their levels of in- 
terest and application. Indeed, few ever take advantage of the 
tuition reimbursement provisions ol collective bargaining contracts 
or of company-sponsored tuition refund polu.js. Their reasons 
range from lack of information about programs to no recognition 
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lor completing a program. W hether the unions, employers, or hoth 
are at fault is irrelevant. Industry participants are interdependent 
and all must he concerned about the lac* of continuing education. 

Office Workers and Administrative Staff 

Willi more than IN million workers, administrative support 
outstripped all other occupational categories in IW4. Although 
grow th projected to the year 2000 is not so high as for service, 
management, or marketing and sales, it is still a sizable 20 percent. 4 
In the past, these office jobs were a primary entry to employment 
tor women. Although this is no longer necessarily the case, main 
women still regard administrative jobs as the most accessible route 
to advancement. Because demand is high, the occupation also of- 
fers many opportunities lor part-time and temporary employment. 

I'rom a training standpoint, administrative occupations are no- 
table because of their increasingly paraprofessional nature, which 
is largely attributable to the technological revolution in offices. 
Small "omputer systems of increasing pow er; a w ealth of pow erful 
software packages for word processing, database management, ac- 
counting, and other business applications; and telecommunication 
advances that make possible retrieval and transmission of data 
among many sources—these have streamlined or eliminated many 
lower level administrative tasks and created the potential for roles 
requiring greater organizational skill, technical knowledge, and 
communication ability. Many secretarial and administrative work- 
ers are now better described as system or information managers. 

With the resolution in technology and job function has come a 
staggering array of training designed to prepare workers to use the 
machines cffcctivclx and fearlessly. Computer-related courses are 
available from virtually every source of training and education. Nor 
does the training involve only computers. Over the past ten years 
there has been an accompanying explosion of courses designed to 
enhance the capability of the secretarial or administrative staff 
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through emphasis on personal development, time management, 
communication skills, ami stress management — subjects designed 
to appeal to workers w ho think of themselves as professionals, who 
can establish their own career goals, anil who take responsibility 
for meeting them. 

Corporate (mhccm. (corporations with large numbers of adminis- 
trative support personnel often provide their own training, contract 
with commercial vendors to present courses on-site, or take advan- 
tage of discount rates by sending groups to a central facility tor 
training Ami employees who arc not sent may be encouraged by 
a companv's tuition reimbursement plan to enroll in courses that 
will improve their skills and make them more valuable. Hut this 
route has complications: first, in most corporate tuition payment 
plans, the course must be job-related, and second, the Internal 
Revenue Service has shifted its position on the taxability of tuition 
reimbursement as income, creating confusion. This has discour- 
aged individuals from enrolling. Congress, however, recently 
granted tax exemption not only for courses related to the job but 
aNo for all educational help for courses below the graduate level. 
This commendable action merits wide attention; it can make a real 
difference in employee enrollment for education. 

The percentage of employees generally taking advantage of tui- 
tion plans remains notoriously low — about l ) percent of those 
eligible—although at least X) percent of L'.S. companies have 
them. This disparity raises the question of whether companies 
publicize their tuition programs and encourage employees to take 
part, or hide the policies in line print in benefits booklets. 

Whatever means a company elects for educating its ;ulministra- 
tive support staff in the latest office technologies, i; must make 
the commitment. Historically, corporations have spent the most 
monev on managerial training, and this level remains high; ad- 
vanced technical professional training has been next, and the 
outlav is increasing; clerical and skilled technicians historically 
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have received less attention, hut these categories arc climbing as 
job requirements change. 

In response to a survey show ing that Digital Kquipmcnt Cor- 
poration's 6.000 secretaries were receiving less than one day of 
training a year, Patrick Cataldo, vice-president tor educational 
services, started a program that is both unique ami extensive com- 
pared to those at most companies, With a personalized training 
plan, designed with the help of a manager ami trainer, the secre- 
tary selects from 60 courses ami generally takes 4 per year. More 
than 97 percent of Digital s secretaries have taken classes. At the 
same time there is an experiment underway to retrain employees 
no longer needed in manufacturing jobs lor secretarial positions, 
where skilled workers arc much needed. 

Temporary Senses. In today's market, where demand for skilled 
secretaries and administrators is high, workers arc able to pick and 
choose their places of employment. Some choose to work indepen- 
dently, contracting with a variety of employers for short-term 
work, often on a recurring basis. I'or example, free-lance word pro- 
cessors and bookkeepers gain llcxibk hours, high pay rates, and 
independence while giving small companies in particular a way to 
contain costs. Such "consultants" depend on staying abreast of new 
developments to keep themselves marketable. This often requires 
brush-up courses or instruction in the new equipment or software 
they may encounter in the next client's office. 

An alternative is to work as a temporary employee through an 
agency. The National Association of Temporary Services esti- 
mates that > million "temps" arc employed annually, with perhaps 
three-quarters of n million working on any given day. Because 
agencies must worry about their clients' satisfaction and repeat 
business, sending a qualified, skilled worker to each assignment is 
essential. While employers maintain that personnel agencies still 
have too lew candidates w ith sufficient computer knowledge, the 
largest agencies try to ensure that their temporaries are familiar 
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with nil popular software and hardware, cither by running their 
own training sessions or by sending temps to courses operated by 
commercial vendors. 

In the earlv 1980s, Manpower, one of the country's largest tem- 
porary services with 650 offices in the United States and 700,000 
annual placements, foresaw a need to provide computer training to 
60,000 of its workci. each year. In 1982, the company dev eloped 
Skillwarc (disk-based customized software), which the student can 
use without teacher, classroom, or manual. Compatible with com- 
puters commonly found in offices, Skillwarc familiarizes students 
with widclv u sal business programs. To date, more than 100,000 
workers have been trained on Skillwarc. 

kcllv Temporary Services and Olsten Services, among the na- 
tion's largest agencies, also offer personal computer training to 
their temporary employees. Olsten uses self-paced, hands-on train- 
ing systems, while Kelly has designed a machine called Kcc 
Simulator that mimics a variety of word processing systems. 1 lal 
Cornelius, director ol Olstcn's Special Services, expresses the view 
of main in the industry: "Software technology never stands still. 
If yon knew Display Write I, you need to learn Display Write 4. ,u 

Doth Olsten and Manpow er offer their computer training to cli- 
ent companies and thereby add to their line of services. Like many 
other companies, these agencies have discovered in-housc training 
to be a saleable item to clients, suppliers, anil others. This trend is 
bringing more commercial companies, whose first purpose is not 
education, into the business of learning. 

In urban centers, other competitors in training for administra- 
tive personnel, like the American Management Association, offer 
computer seminars and workshops of a few days 1 duration at a cost 
of several hundred dollars per student. And commercial vendors, 
like Dcltak Training, a subsidiary of the National I dueation Cor- 
poration, the largest t S. education and training company, take 
manv business and computer training courses to on-site or central 
locations for clients. It is a very big business. 
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Private and Public School Sponsors. Joining the excessive numbers 
of graduates w ith business majors coming from all tvpes of educa- 
tional institutions are large numbers in training for administrative 
support functions. Some 200, 000 students were enrolled in busi- 
ness programs at proprietary schools in IW7. More than 15,000 
certificates and 21,000 associate degrees in secretarial and related 
fields were earned at community and technical colleges in IW5- 
19Hrt. ft The figures do not include individuals enrolled in other pro- 
grams that lead to administrative jobs, raking correspondence or 
short courses, or learning on the job. 

Privately owned trade school programs commonlv offer twelve 
months of continuous study at a cost of several thousand dollars. 
The Katharine (Jihbs School (now a parr of Me(iraw-I lill), a name 
long associated w ith serious ami high-quality preparation of young 
women to be secretaries, charges an annual tuition of $6,500. 
Hooks add another $400 to the bill. Lately, the school has added 
accounting and hotel-restaurant management to the curriculum, 
and men are enrolling as well as women. 

Ottering tew or no general education courses, proprictarv 
schools concentrate instead on saturation in technical training to 
get the graduate into the marketplace as speedily as possible. A 
prime reason lor going to a proprictarv school is to finish ijuieklv 
and earn money. As several studies base shown, programs in pro- 
prietary schools generally last about half as long as those in the 
public sector ami range in length from clock hours to two 
years. Hut proprietary school students often spend twice as lonu 
in class each week, must take more laboratory work, and focus 
exclusively on job training. There are no elective courses and no 
eiul-of-semcKter vacations, 

Community colleges naturally approach administrative assis- 
tants' training differently. Their mission impels them to provide a 
more general education than a narrowly focused trade school. 
Along with introduction to business accounting and word process- 
ing concepts, the community college student pursuing an associate 
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degree in, for example, office administration and word processing 
at Los Angeles City College is expected to complete general 
education courses in natural sciences, social sciences, and the hu- 
manities. The degree takes two years to complete and, for state 
residents, costs a few hundred dollars a year. Many of the office 
skills courses taught at two-year colleges, however, are not trans- 
ferable to four-year academic programs. 

Piedmont Virginia Community College's courses in the admin- 
istrative area are typical of associate degree programs. Students can 
specialize in real estate, word processing, health care, hanking and 
finance, insurance, data processing, marketing, and management. 
In two vears thev must complete 97 credits in general education, 
office skills, and related business areas. The course titles can he 
found in almost any community college catalog: introduction to 
business, human relationships, business mathematics, communi- 
cations, preparation for employment, typewriting (keyboarding), 
office procedures, machine transcription, principles of word pro- 
cessing, microcomputers, business management, business law, and 
a host of electives. Students may also choose a one-year certificate 
program that omits some of the law, finance, and accounting 
courses given in the second year. 

Piedmont's certificate program is ipiitc similar to that of the 
Stone School in New Haven, Connecticut, a proprietary institu- 
tion founded in 1 864. Its executive secretary certificate program 
requires completion of communications, business math, filing, key- 
boarding, machine transcription, spccdbuilding, shorthand, word 
processing overview, ami career development, Stone charges about 
$7,000 for this 12-month, full-time program. It has a strong place- 
ment record for its graduates. In comparison, community college 
certificate programs that get the graduate into the job market in less 
than a year usually demand fewer hours in class weekly and keep 
the student in school for a shorter year than a proprietary school. 

A trade school curriculum is closely tied to marketplace needs. 
School owners stay in touch with company anil office needs by 
attending meetings in the local business community, talking with 
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employers, and watching market changes. Therefore, unlike com- 
munity colleges, the proprietors can move ijuicklv to drop or add 
a course. Because proprietary schools 1 very survival depends on of- 
fering job training that can be put to instant use, alterations in the 
curriculum may need to be made frequently. Changing a commu- 
nity college curriculum is significant! more time consuming, 
engaging a larger number of people o- ( the faculty and in adminis- 
tration in a negotiated process. Financial considerations arc not as 
immediately compelling to those planning communitv college cur- 
ricula. 

Whatever the type of institution an individual enters to obtain 
administrative training, one trend is clear. Not only are word pro- 
cessing ami secretarial skills critical, hi:; so is a grasp of language 
fundamentals and clear communication. It is one of the ironies of 
the age of the smart machine that individuals responsible for oper- 
ating more anil more complex and sophisticated office equipment 
often lack basic writing and reading abilities. Some trade schools 
provide remedial instruction outside the regular course load, but 
only if necessary to bring a student up to workplace entry-level 
standards. School owners concerned with showing a profit tend to 
limit their instruction to the specific skills a student needs to get a 
jot). 

An urban business school visited for this report plans to open a 
basic skills laboratory with computer-assisted instruction for those 
students who need to improve their reading and writing abilities 
before passing the entrance test for enrollment in the school's office 
assistant program. The director believes this is a trend, albeit an 
expensive one. lor the trade school industry, which has found it 
must prut rain more of its prospective student population. In this 
respect, trade schools' narrow, market-oriented view ol education 
has put them far behind community colleges. Knr years communitv 
colleges have been running remedial courses and skills laboratories 
for large numbers of their students. 

hull-time or part-time adult education classes taught at local 
schools are another source of training in business and office services. 
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Kor example, the Croat Oaks Joint Vocational School District near 
Cincinnati offers more than 15 occupational programs to adults in 
the district. A nuniher of part-time classes are available at modest 
cost, such as computer literacy for those unfamiliar with micro- 
processors and a beginning Lotus I -2-3 course. Both consist of 21 
hours of instruction over seven weeks for $50. Lees rarely exceed 
$H5 for part-time courses, hut full-time programs can he much 
more expensive, lor instance, a 900-hour, 36-week course in infor- 
mation processing (clerical studies and office procedures, word 
processing, data processing and data entry skills) costs $1,500 plus 
hook charges. 

(imxrnment Ofim. The federal government is a large employer ol 
secretaries ---more than 150,000 at last count. A scarcity of skilled 
recruits and high turnover in the work force have created severe 
shortages, causing the Office of Personnel Management to autho- 
rize premium salary rates to attract ami retain people in the 
secretarial held. Recognizing that pay is not the whole answer, 
main' federal agencies are turning to training and development as 
a way to professionalize the secretarial occupation, establish a ca- 
reer path for secretaries, and ensure adequate preparation for the 
more skilled aspects of this rapidly changing occupation— notably 
division making, interpersonal relations, and technology. 

Among the new career development programs for secretaries, 
the Central Intelligence Agency has a comprehensive and clearly 
dclincu approach in four steps that require completion of certain 
courses before advancement to the next level: 

• Level I Sccrctarv Trainee. Required; agency orientation, oilice 
procedures, correspondence, word processing, time manage- 
ment, and proofreading. Recommended: typing, shorthand, and 
pouched communications. 

• Level II Secretary. Required: management workshop, stress 
management, essentials of writing, professional oilice protocol. 
Recommended: geography, language training. 
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• Level 111 Senior Secretary. Kci|iiired: effective oral presentation, 
getting your ideas across, management skills for secretaries, 
women in the work force, Recommended: leadership stvles, ad- 
vanced writing, area familiarization. 

• Level IV. No required courses at the top of the secretarial career 
ladder, at grades (JS-I I ($27, 1 72) and ahove. Kecommendeil: in- 
telligence issues, briefing tcchnii|ues, and further language, area, 
and management study. 

In 1987, the Treasury Department established KXCI'L, the 
Kxecutivc Committee for Kxeellencc, to encourage professionalism 
in its support staff. Funded by the deputy assistant secretary for 
administration, the committee has 16 members from the major 
units of the department. It is charged with establishing a cur- 
riculutn for use department-wide, standardizing administrative 
operations, and including special programs for the professional de- 
velopment ot secretaries. After sponsoring a training needs survey, 
the committee identified live basic courses for support staff: yrani- 
mar review, basic writing, proofreading, communications, and 
time management. Outside contractors teach the half- to two-day 
classroom courses using off-the-shelf materials, but with examples 
tailored to the Treasury. 

I'rom Arlington, V irginia, the (ieneral Services Administra- 
tion ((iSA) Training Center sponsors more than 120 practical skills 
courses open to employees of all levels in federal, state, and local 
government, The areas cover procurement, information resources, 
property, supply, and security management. Lasting from one to 
ten days and given by professionals in the particular Held, the 
courses are usually scheduled in major cities with large civil service 
populations. The student pays the costs, which range from $145 to 
$J00, To make sure that the material is current and relevant, the 
CiS A center tries to keep a sharp eye on technology and other fac- 
tors affecting government operations. 

Many o[ the same courses are available through other govern- 
ment agencies, like the Training and Development Services unit of 
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the Office of Personnel Management (OPM). This central federal 
personnel agency offers more than 300 administrative courses cen- 
trally or, given enough participants, on site. 

OPM courses often overlap with (JSA offerings. For example, 
a dBase III course is available from both., hut (iSA requires the 
davs at $300 while OPM takes three days for $450. A Lotus 1-2-3 
introductory course costs $210 from (iSA and $450 from OPM; 
each lasts three days," There may he some extenuating circum- 
stances in these cases, hut duplication of basic administrative 
courses is a costly feature of government training. When an agency 
has specialized needs, a course is warranted. But when different 
agencies offer precisely the same basic course, often technologi- 
callv delivered, then efficiency loses, apparently for bureaucratic 
reasons. 

Information Systems Technicians 

Ksscntial to all the skilled workers described thus far and, in- 
deed, to the entire work force, are the computer technicians who 
keep in working order the information systems on which we all 
depend. They arc, in effect, the infrastructure of industry and so- 
ciety. They install, maintain, operate, and repair computerized 
systems in companies, the military, government agencies, hospi- 
tals, universities, and innumerable other institutions. Technicians 
usually move from a beginner's job to higher levels by adding more 
complicated functions to their batten of skills. This held hardly 
lacks training resources. The issues here are not availability but 
quality and currency, and attracting sufficient numbers of recruits 
to this type of technical work. 

Colleges, commercial vendors, corporations, and the military 
teach courses that furnish the basic know ledge necessary, and some 
oiler training programs that extend w ell beyond the fundamentals. 
Perhaps because electronic technologies are essential in almost 
every workplace today, the proliferation of courses is to be ex- 
pected, and every major provider of training is active in the field. 
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Anil since the training needed is generic and quite definable, the 
programs have marked similarities, and more prov iders can con- 
veniently cross their customary lines to train people from different 
industries and institutions. There are also instances of cooperative 
sponsorship like that between Motorola and mmm unity colleges. 

Although our focus is on the other pn»wdvT.s in this category, 
community and technical college programs are serving many and 
reach those w ho could not otherw ise get training. A I9S7 survey, 
commissioned by the Carnegie Foundation and conducted by the 
Center for the Study of Community Colleges at LCL\, reported 
that 74 of the 95 participating colleges offered classes in elec- 
tronics technology— a total of 700 class sections. And in one school 
year, IW5-19K6, nearly 16,000 certificates and 11,000 associate 
degrees w ere earned in engineering technologies for mechanics and 
repairers. 

The curriculum at the Los Angeles Trade-Technical College 
illustrates the two-year degree program. Rcipiircincnts for elec- 
tronics cngitKcring technicians include electronics mathematics: 
fundamentals of D.C. and A.C.; electronics and physics laborato- 
ries; principles of semiconductors, tubes, and electronic circuits; 
lasers and opto-electronics; transmitters, computers, test equip- 
ment, anil related mathematics; and microw ave, servo and control 
systems. Suggested electives include electronics technology, ad- 
vanced electronics math, television systems, and business data 
processing principles. The graduate should have greater flexibility 
in learning, more to build on, and more options for career grow th 
than those coming from one-year programs. Community college 
curricula, whether called electronic repair or communications tech- 
nologies, are not unlike programs offered by other providers except 
for their calendars and generally less concentrated schedules. ( )ther- 
vvise, the distinctions are few . 

Across I'rovuhr Lines. Trade schools and military training are sim- 
ilar in that both strip technical training to its essentials, limiting' or 
eliminating excursions into theory and general education. Both 
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stress efficient, short-term instruction. The military otters 15 
categories of specialization uiuler the heading "Kleetronic and 
Klcctrical Kquipment Kepair Occupations/' anil structures each 
category according to specific learning objectives so that trainees 
know precisely the tasks they must perform." 

In the two specialties most comparable to civilian jobs — data 
processing repair ami electronics instruments repair — the military 
employs nearly 26,000 people ami undertakes training needed to 
replace about 10 percent of them annually. Since many military 
uses of computers arc similar to civilian uses, the training offered 
in the two sectors is similar. Computer maintenance training in the 
armed forces consists of 25 to 35 weeks of classroom instruction 
and laboratory work concentrating on electronics fundamentals, 
svstenis operation, and repair. Trainees then join a maintenance 
unit or data processing center to work uiuler superv ision. On-the- 
job training supplements anil refines the skills acquired during 
formal training. 

The Community College of the Air Force (CCAF) offers an 
associate in applied science degree to enlisted personnel, the only 
military institution in the country to do so." The CCAF's degree 
requirements in electronic engineering technology are the most rig- 
orous of am of its programs, demanding 70 instead of the usual 64 
semester bonis, and nearly half must be in technical education 
courses. ( iorrespondence courses, very carefully designed around 
learning objectives, supplement the training of technical personnel. 
The Air Force's F.xtcnsion Course Institute supports the resident 
studv program and job training. F.lcctronics fundamentals, for ex- 
ample, presents an intensive introduction to the field with five 
volumes of instructional material. 

In some eases personnel wanting to satisfy degree requirements 
can transfer the credits earned through this sell-paced study to the 
Community College of llii? Air Force. More important, the courses 
serve to satisfy the educational requirements for promotion in 
rank. And most significant, the courses are also available to l)e- 
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partmcnt of Defense and U.S. Civil Service personnel. This is the 
type of exchange ami sharing of learning materials needed: the mil- 
itary could offer superior courses to civilian as well as military 
members ami make them available w idely to workers in industry 
and students in college. 

One of the military's most difficult training challenges is rapid 
turnover in iis electronics systems and equipment. Despite the ef- 
ficiencies of pragmatic training — without a theoretical basis — it is 
not enough to train maintenance technicians or operators in a single 
system that w ill soon be replaced. They must be familiar with the 
technologies underlying different generations of systems. Hut these 
basic technologies themselves change. Without continual training, 
technicians become as obsolete as the machines thev were origi- 
nally trained on. 

I he same statement holds true in industries where machine ob- 
solescence is a fact of life. Many of AT&T's courses are tailored to 
particular equipment, so presumably the corporation too is faced 
with the constant challenge. Obsolescence is especially pertinent 
lor the large, multinational corporations that carry on traininu 
throughout their companies ami on to clients and customers world- 
wide. If the training is inferior or out of date, they perpetuate 
mediocrity on a grand scale and slow productivity accordingly. 

A 1 & I trains its own telecommunication technicians, main- 
tenance personnel, and supervisors. In addition, the company 
"suitcases" training to customer sites ;ind customizes it to meet a 
client's special needs. The curriculum starts with introductory 
courses like "Switch and Minicomputer Fundamentals." which is 
a prerequisite to 12 company-developed curricula. ( A )M( ATS, an 
on-line computerized catalog that gives course descriptions, is ac- 
cessible to anyone with a telephone and terminal who wants to 
select an A I & I course, flu- course is on line only tor employees, 
but the basic telecommunication training is commcrcialK m ailable 
outside. 

I raining for electronic fields, particularly at the technician 
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level, has been a popular trade sehool offering for a long time, and 
the best sehools have stayed abreast of developments and invested 
in the latest technologies. The high price tag for their courses, 
school officials sav, enables them to afford the advanced equipment 
that many public community colleges and vocational schools lack. 
Together w ith the highly focused nature of the training they offer, 
the schools market this advantage. 

One of the most respected trade schools is the Human Re- 
sources Research Organization Technical Kducation Center, better 
called IluinKKO TI'.C, in MacPhcrson Square, Washington, IXC. 
Opened in l°76 as a unit of Ceorgc Washington University, it 
moved off campus in I9HI under its present independent auspices. 
Roger W illiams, who moved with the school from the university 
and became its director, is a firm administrator, deeply committed 
to his students and tolerant only of the highest training standards. 
llumRRO is rigorous, ;>s students attest: several hours of home- 
work each night and intensive training live days a week for 15 
months. 

The school's demanding instruction pays off. HuniKKO's 
placement rale exceeds M5 percent, and A It. Dick, Honeywell. 
Lnisvs, and other prestigious corporations hire its graduates. To 
protect students, I lumRR( ) has a training guarantee similar to pol- 
icies at responsible nonprofit colleges. If, alter six weeks of studies, 
the student is dissatisfied with the school or the electronics field, 
he or she may withdraw and claim a full tuition refund. The only 
requirement is that the student maintain a °5 percent attendance 
record during the six-week period. 

Thousands of students attend *n accredited ITT Technical In- 
stitutes in 17 states, where they earn diplomas, certificates, or 
associate degrees in electronics technology. While most of the 
schools have no more than 500 students, the one in Tort Wayne, 
Indiana, enrolls nearly 1.400, many of them from outside the area. 
They are drawn by the school's excellent reputation and high 
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placement rates. An ITT associate degree requires IK months to 2 
years; a certificate or diploma, V to 15 months full time. 

J nek Uainter, national director of education tor ITT Kduca- 
tional Services, stresses its hands-on approach: at least 50 percent 
of a student's training takes place in the lab, and much of the 
theoretical material is taught w ith interactive techniques supple- 
mented by lectures. The company has recruited highly qualified 
faculty because of its reputation and because of an instructor salary 
scale set according to IT Ts corporate pay rates. 

\UI School of Klcetronics is a home study school owned bv 
Mc( i raw- 1 lilTs (Continuing Education Center for more than 20 
years. It was founded in 1914 as the National Radio Institute bv a 
high school teacher named James K. Smith, who gave four of his 
students extra instruction in w ireless radio — six years before the 
worlds first commercial radio broadcast. NRI now claims to be 
the largest training school of its kind in the world. The company 
delivers instruction through learning kits consisting of equipment 
like a computer or stereo that the student takes ap.ut and works 
with. Interaction w ith an instructor occurs through mail cxchanige 
of consultation forms. Many of the courses also use audiotape 
ea settes with printed visuals and sell-checking quizzes. Kleven 
training courses, ranging in price from $520 for basic electronics to 
more Mian $t,(MM) for the robotics course, are available. 

Another learning product on the market conies from National 
(iompu-Kd, a Texas computer education firm that sends a compre- 
hensive learning package designed to train corporate, university, 
and government users to become computer technicians. The 
$1,700 package requires a substantial investment of time. Using an 
oversized computer motherboard with sockets for more than 100 
chips, students build a computer from the chips up and learn about 
peripherals, operating systems, computer languages, and computer 
architecture. W hen finished, the student should lie able to diagnose 
and fix microcomputer problems, 

One other example particularly merits attention and commcn- 
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dation. Among its extensive training ami education programs, for 
which Motorola spends more than $40 million annually, there is a 
or.c-ycar, full-time associate degree program in electronics lor mi- 
noritv ami women employees to improve their career prospects. It 
is restricted to employees who joined the company in a production 
or assembly capacity and are now employed in technical positions, 
(iraduates are not guaranteed a promotion hut are assured they can 
resume a joh at the same level as that held he I ore enrollment. More 
than 50 employees enroll each year and receive full pay ami bene- 
fits. The per-student cost of the program to Motorola is $25,000, 
including tuition and books. 

The company has run the program in cooperation with com- 
munity colleges near its facilities in Chicago and Phoenix since 
1979. Maricopa Community College District campuses in Arizona, 
I he nation's third largest community college system, are the cur- 
rent program sites. ( ioverneil by a set of company-formulated 
expectations and objectives, the vMiperative agreement recognizes 
the company's right to "submit recommendations to 'tailor content 4 
to meet Motorola technician needs" and to determine "electiyes se- 
lected and additional course offerings." Corporate monitoring of a 
college's performance can be a positive inlluencvr, a kind of c|ital- 
ity assurance check on physical facilities and instruction. But if 
the company's oversight is parochial and narrowly vocational, a 
student-employee's needs may be sacrificed and the college's aca- 
demic freedom eroded. In the present case, both parties report 
satisfaction with the arrangement. 

Training for the S'en Factory 

Manufacturing, once a strength of the I'nited States in the 
world economy, has become a weakness for reasons that academics 
and executives are still debating. Despite the late start on renewed 
innovation in American manufacturing and the worries that it is 
economically too little, too late make I'.S. goods globally more 
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competitive, large-scale changes are taking place on the factory 
floor. Rut workers, unions, and even management are not neces- 
sarily welcoming them with open arms. Training plays a kev role 
in this difficult transition. 

A Sophisticated Process. Computer-integrated manufacturing (C1M) 
anil automated manufacturing technologies are flexible systems be- 
ing adopted increasingly in a range of industries. Their installation 
brings a whole new set of protocols. They link workers in non- 
traditional patterns, creating needs for training on a scale that 
manufacturing companies have not known before. Not even the 
training necessary to support the lirst Industrial Revolution is com- 
parable; it was much less demanding on workers 1 know ledge and 
usually was limited to a particular task. 

( MM uses computers and robots to automate the manufacturing 
process from design to production ami integrates the functions in- 
volved in each stage. 1 " The flexibility permits use of a single 
computer-controlled production line to make a variety of products 
simply by being reprogrammcd; it docs not have to be retooled. 
The ability to produce different products as nurkct demand 
changes, without adding capital investment or large inventories, 
gains the user strategic advantage. 

When a company undertakes the tremendous investment re- 
quired for installation of one of these systems, it must include 
major training programs. Workers at all levels must not onlv learn 
to use the equipment but also understand the interconnections of 
the machine system and the processes by which critical informa- 
tion is shared. Workers who had only mechanical production 
responsibilities now art- asked to troiibleshoot problems with so- 
phisticated, electronically controlled machinery, share information 
laterally as well as up and down the employee axis, and understand 
how the components of the production system work together as a 
whole. 

(iiven greater responsibility lor the smooth functioning of the 
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system, workers find themselves in a new role, They can no longer 
limit themselves to narrowly defined jobs, leaving managerial au- 
thority in the hands of superiors. W orkers in a plant with flexible 
technology necessarily share some of that managerial responsibil- 
ity. Industry Week compares the new worker with one in a 
traditional manufacturing operation: 

• The old worker had specilic discrete duties. The new employee 
needs broader skills. 

• The old production worker performed physical labor. Now, 
manufacturing needs "brains' 1 instead of "brawn." 

• The old employee may hove required some equipment-specific 
training, but that was treated ;is a one-shot deal. Now, workers 
w ill be continually learning as technology changes, cross-training 
occurs, and new systems are installed. 

• The old worker w as passive. The new one is involved in decision 
making and works closely with others. 

• The old employee w as often frustrated and bitter. The new one, 
if all is managed correctly, will be highly valuable to the com- 
pany and will have greater self-esteem and job satisfaction." 

In IVHI, American corporations spent an average of S3, 3(H) per 
worker on physical assets and $300 per worker on training. Flexi- 
ble manufacturing technologies are changing that ratio. A study by 
International Resource Development expects that industrial expen- 
ditures on training will more than double in the next ten years. 
David Hew itt, vice-president of I Hited Research, a management 
consulting linn, adds: 

W hen you install a ( TM machine, it continues to evolve. W hen 
vou put a O'aditiotial lathe in place, that lathe might remain there 
relatively unchanged for many years, but with CIM you are 
beginning a process which is subject t<> software changes and up- 
dates, and other changes which ha\c operator impact. So even 
noiuorreciive training must continue as the implementation of 
(T\l becomes more sophisticated. ,; 
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And a manager of manufacturing training at Digital Kquipmcnt 
Corporation agrees: "We have to (train) continually. , . . It's a def- 
inite. There's no discussion/* 

Kstahlishing a training program and gaining full cooperation for 
it, however, are not easy. A number of corporations that have in- 
stalled flexible systems without sufficient planning and consensus 
have learned the hard way that careful preparation of workers at 
all levels is critical to successful implementation of a new system. 
Dramatic organizational change inevitably is threatening. 

Supervisors, who are often left out of the planning and decision- 
making process, may be uncommitted to the new way. They may 
resent the dilution of their authority under a more cooperative 
management system, and they may not really understand the tech- 
nology, W orkers may justifiably fear that new technology will cost 
them jobs or dictate changes in job classification and work rules — 
both the fiercely protected turf of labor unions. W orkers on the 
lloor who must make the system operate often put up strong resis- 
tance. "I know of one case w here a group of about a dozen auto 
workers simply refused to operate a five-machine flexible manufac- 
turing system after spending several weeks training at the builder's 
plant ," says William Kile, president of ( ticklings & Lew is in Komi 
dti Lac, W isconsin. M 

Programs for Skc Systems. The auto industry may be the leader in 
quality retraining programs for manufacturing employees. Since 
the companies have invested heavily in the advanced technologies, 
their line workers and others up the line need new skills and un- 
derstanding to perform i heir jobs ami avoid dismissal. In designing 
and monitoring the training programs, the L nited Auto Workers 
has played a key role. The union's initiative at the bargaining table 
in l°82 resulted in contraciual arrangements for training that are 
now being carrieu out jointly with management. Because these 
programs include more types of training than those directed at 
manufacturing systems, w e discuss them in chapter 7. 
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Man\ industries arc making large commitments to retraining 
workers tor new manufacturing systems. The United Rubber 
Workers anil kelly-Springfield Tire Company in 1983 agreed to 
substantial worker concessions on pay and work hours in exchange 
tor the companv's promise to convert its Tyler, Texas, plant from 
bias tire production to the more technologically advanced radial 
tire construction. New equipment and processes were essential, as 
was retraining of Tylers more than 1 ,000 employees. 

In this ease notably, workers themselves became the trainers. 
It is an educationally sound, cost-effective idea, Tyler selected 
about 100 hourly employees to be teachers anil trained them to 
develop their courses w ith methods that included computer-based 
learning. The employees visited other plants, some in Japan, to 
improve their knowledge and understanding of radial production 
a ml technological systems. Alter the instructors had obtained ap- 
proval of their training programs from department heads, they 
began to teach machine operators in the new systems, In the course 
of their training, the instructors learned the jobs of other employ- 
ees, thus gaining a more thorough understanding of the plant's 
operation. The entire hourly work force received instruction in tip- 
to-date methods, enabling them to retain employment at the Tyler 
plant or. with their more current skills, to move elsewhere in the 
industry. 14 

(ommunitv colleges, technical schools, and four-year institu- 
tions are also updating their manufacturing curricula. Mcsidcs 
training new workers, the postseeoiulary schools retrain employees 
alreadv on the production line. (T\l, automated technologies, and 
llexible systems have become cornerstones of the courses. 

In 1°N4. (Chattanooga State Technical Community College 
dedicated what it called the most sophisticated automation training 
center in any two-\ear college in the country. The ( Center for Pro- 
ductivity, Innovation, and Technology, a V* million investment, 
houses llexible manufacturing cells, robots, computer-assisted 
design (( !.\D), computer-assisted manufacturing (( !AM), and 
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automated quality control units. The facility serves three con- 
stituencies: students seeking an associate degree in advanced 
manufacturing technology, workers who must he retrained in or- 
der to remain in the work force, anil industries needing assistance 
in solving technological problems, Regional industries are suppor- 
tive and enroll their employees in courses and workshops as CIM 
is adopted in their plants. 

Milwaukee Area Technical College has a somewhat similar cen- 
ter to further (MM in local industries anil give technical assistance 
to companies installing such technology as well as orientation for 
their managers and executives. It shares its research facilities with 
business and other educational institutions. State and local govern- 
ments and industrial partners have donated equipment, technical 
assistance, and several million dollars to the CIM center. Crants 
also have come from the l.S, Department of Kducation and the 
National Science foundation. Of special note is an im itation to 
smaller companies to pool their resources in support of the CIM 
program, from which all could benefit. The ambitious program 
had its inspiration from a program in CAI)/CV\1 in which stu- 
dents with Apple microcomputers ran software developed at the 
college that simulated the far more expensive CAD/CAM equip- 
ment. Today that software is running at more than 700 hitrh 
schools, colleges, and universities around the country. 

The CIM center, opened in December of I9N6, expects to grad- 
uate 600 a year in the near future. Victor I. anger, manager of 
instruction development, says that current graduates are quickly 
snatched up by local businesses at starting salaries sometimes in 
excess ot $10,000. This may seem to he an extraordinary wane for 
someone with a new associate degree, but most of the center's 
graduates have also had previous work experience. 

In the same year another CIM program started at Moraine Park 
lechnical College in southeastern W isconsin — a progressive state 
in manufacturing as well as political history. Fashioned after a 
model proposed by the Society of Manufacturing Knginccrs. the 

l -i 

1 H \ 1 N I N (, I 1 < H N I I. A I. WIHUI lis / |U 




program has an unusual industrial clientele: an estimated 90 per- 
cent of the world's small engine manufacturing (lawn mowers, 
motorcycles, marine engines) takes place in the region. These 
plants arc moving rapidly to compute rizatinn." 

Similar initiatives started in the last few years under the aegis 
of community and technical colleges arc testimony to their lead- 
ership and service record. In New Jersey, Camden County 
Community College has constructed a multimillion dollar facility 
w ith support from a 1984 state hond issue to underw rite jobs, sci- 
ence, and technology. The CIM program selves six technical 
colleges around the state where students train during the iirst year 
and then go to Camden to complete their degree work. Tri-( ounty 
Technical College in South Carolina introduced two associate de- 
uree programs in 1986 — automated manufacturing technology anil 
quality assurance technology, the latter one of a handful of such 
programs in this country. 

Martin-Marietta, Wcstinghousc. and Strombcrg Carlson arc 
among the major employers working with Valencia Community 
College in Orlando, Morula, on a CIM program involving robotics. 
Corporate advisers help ensure that classroom and lab training are 
closely related to the skills needed in the workplace. Quccnshor- 
ongh Community College in New York has joined w ith the New 
York Chapter of the National Tooling and Machining Association 
in a program to upgrade the skills of machinists critical to manu- 
facturing. It is an effort to meet the shortage of skilled workers 
with programming capacity on computerized numerical control 
machines. Those who possessed this knowledge have been pro- 
moted, thus creating the shortage in the lower ranks. 

Trends 

In all ilu-si examples, chosen to indicate the range of training 
available to skilled trades and technical workers in America, certain 
trends arc apparent along w it 1 1 problems that need to be examMcd 
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and solutions that must he found. Schools— public and private 

offer many opportunities for workers both in preparation and in 
retraining for different skills or for advanced levels. Community 
colleges are ahead of other traditional institutions in adjusting cur- 
ricula to needs and in cooperative training programs with industry. 

Partnerships between anil among the various providers arc 
multiplying with four-fold benefits. There exist main combina- 
tions of government, industry, ami academic institutions working 
together, especially in the more technologically advanced fields 
that require large investments of money and know ledge. Labor 
unions ami management have started collaborations in health care 
and in the automotive and other industries. Unions and academic 
institutions have long hail labor studies and special programs like 
Purdues with construction workers. Cooperative schemes that 
bring together know ledge and abilities from different fields can add 
strength and quality to programs; they pool and extend resources. 

Since there are marked similarities in the content of mam 
courses and their objectives, whether for administrative assistants, 
electronic technician ,, or workers on the new factory floor, the 
question arises: Could these training programs be shared more ef- 
fectively and reach many workers not heing served? At the vers 
least, investigation would reveal course rcdimdancv as in, for ex- 
ample, the various federal agencies. Courses could be compared 
and superior materials selected for wider circulation, (iiven Un- 
limited financial resources and ever-growing demand true for all 

providers— cooperation is a viable answer. It offers the means to 
enlarge the basic curricula as w ell as the esoteric specialties cmcru- 
ing w ith high technologies. 

Regardless of the worker's employment category, the trend is 
indisputably toward multiple skills. The person adept at only one 
task is on the dangerous road traveled h\ the "dcskilled." Thai task 
will all too often be rendered useless b\ inereasinglv sophisticated 
processes built into technical aids. The capacities of new inven 
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tions arc challenging us tu broaden our knowledge and skills as 
human beings. 

One of the most important skills heiug called for is trou- 
bleshooting, training in problem solving has flourished. The 
challenge here is to get a sufficient basis in know ledge — that is, the 
fundamentals anil logic of the process. This requires time and in- 
structional programs on a higher level than the short courses aimed 
at immediate placement. Reliance on the quick remedy in response 
to crisis will not give the U.S. work force the competent personnel 
it needs. Nor will it help the individual to hold a position and grow 
in career development. 

Clearlv we have many resources and providers for technical 
training. We have many entrepreneurs with energy and imagina- 
tion creating w ays to learn. The workers w ho are the foundation 
of our productivity deserve the best training we can give them. 
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anagcmcnt, a career lor millions of Americans and oik- to 
which many more aspire, is also the subject of large-scale edu- 
cational enterprise, itself a respectable industry. Kducation for 
managers usually brings to mind the prestigious M.H.A. programs 
of elite schools like those at Chicago. Dartmouth. Harvard, and 
Stanford, whose graduates are wooed hy the hig corporations and 
paid astonishing salaries. Hut far more people receive management 
instruction in company or government classrooms as part o*' formal 
or informal career development efforts. These nondegree courses 
ami programs comprise one of the largest categories of adult edu- 
cation in the United States, and most of them are delivered outside 
traditional academic institutions. 

Once again, the organizations providing the education operate 
independently, although they are linked hy a multitude of con- 
tacts. Their goals and purposes may differ. \ct thev to * can learn 
from each other. (invernment, the military . and industry in the 
I nitcd States have all suffered from worrisome failings of man- 
agement. A frank, eollahorativ e. and far-reaching assessment of 
weaknesses and gaps in management education and wavs of cor- 
recting them is appropriate at this juncture in the nation's historv . 

Then 4 is disturhing evidence that management education has 
not worked as w ell as it could. I )cspite a si/a hie rise in the number 
of undergraduate business majors, the annual vield of more than 
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60,000 M.B.A. graduates, and the expenditure of billions of dollars 
and man-hours on teaching managerial skills to hundreds of 
thousands of corporate and government employees, the competi- 
tive performance of the United States has weakened. The decision 
making of managers is questioned. It is often asked, tor example, 
whether business leaders too readily choose the route of fast profits 
to the detriment of long-term investment for growth and develop- 
ment. And some observers attribute what they perceive to be our 
economic decline directly to mismanagement. 1 Whether that is true 
or not, education bears considerable responsibility for the results. 

At a time w hen the world economy is grow ing and changing 
rapidlv, the management curriculum should be subjected to a gen- 
eral assessment. Regardless or the sponsor, there is remarkable 
similarity in the courses being offered. In both the public and 
private sectors, topics recur in program after program, making 
management curricula more consistently recognizable than many 
other types of training. t, l > eople-m;magement M courses and. tor lack 
of a better term, "self-management" courses are taught every- 
where. Leadership tops the people-management course list. Selt- 
management encompasses topics such as time management, inter- 
personal skills, and the many different approaches to evaluation ot 
personal strengths, weaknesses, and values. The popularity of the 
two types of courses indicates a widely perceived need. There are, 
however, questions about iheir efficacy and. perhaps as a result, a 
willingness to try new or purportedly new approaches. 

Somewhat less common are courses in strategic analysis and 
basic linancinl control, primarily budgeting and resource manage- 
ment. Strategic analysis makes sense as a category of managerial 
training onlv if it is broadly construed as examination of an or- 
ganization's external environment, development or renew of an 
organization's essential goals, and consideration of how to reach 
those goals. I "filler this definition, much of the education in the 
civilian federal gov eminent and the military can be classified with 
courses in the academic and corporate worlds, where strategy is 
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enjoying a boom, financial control courses arc trci|ucntlv more 
specific 10 the organization's practices ami procedures, hut they 
also teach concepts thai manaucrs in virtually any organization 
must know to do their jobs. Furthermore, financial control repre- 
sents a discipline that is fundamental to modern management 
practice and education. 

Over the years the advocates of" specialties like accounting, eco- 
nomics, and industry-specific courses have clashed with those who 
see human relations and people-management as equally vital for 
the manager. 'I hese two early and influential concepts oppose each 
other on whether management is an art or a science. The effects of 
the unsettled argument arc discernible in contemporary managerial 
training. 

The industrial engineer who first espoused "scientific" man- 
agement, Frederick \\ Taylor, defined it painstakingly through 
analysis of time, output, anil costs—all dependent on system effi- 
ciency and specialists' supervision.- A different viewpoint known 
as the "human relations" school became associated with Klton 
Mayo in the I9*()s. liasing his findings on field studies at a Western 
Klectric Company plant, Mayo made a distinction between the 
economic organization of a business and its social organization. 
Uoth contributed equally to the performance of a business. Taking 
the "total situation" into account presupposed dealing w ith messy 
anil inexact phenomena, emotions, and social relations. Traditional 
management specialties and analytical control had to make room 
for human factors. 

The persistent hostility between the two positions finds expres- 
sion in the colloquial language of organizations. "Ilea,, counter" on 
the one hand and "touchy feely" on the other condense a wealth of 
pejorative attitudes and suspicions. 1 he tension between the two 
perspectives will be evident in the examples ami discussion we 
offer about training for managers. 

lo assess the contributions of the major organizations educat- 
ing managers and executives, this chapter devotes a section to each: 

1 ;.. ; 

I I) I < \ I I N (, Si \ \ \ / | V) 




the federal government, the annul forces, companies, and uni- 
versities. We show the scope ami complexity of their programs 
in relation to their particular goals a ml problems. Nevertheless, 
the similarities of courses given by the different providers are 
self-evident, and suggest possibilities for cooperative curricula or 
transfer of courses in instances that are not industry specilic. Many 
courses in the government's executive training programs rellect 
the course titles from corporate management centers. As will be 
shown, however, there are distinct differences in the persons being 
served anil in the organizational structure for training them. 

The Federal (iovtrnmetit 

By private-sector standards, the federal government may be the 
ultimate conglomerate. Its global organization, with slightly more 
than 2 million civilian employees, includes more than 280,000 su- 
pervisors and managers and more than 9,000 executives. ' Through 
a large number of operating units it delivers a vast array of unre- 
lated services and contracts for the manufacture of a vast array of 
goods. One unit, the Department of Agriculture, is composed of 
more than 40 agencies and stalls engaged in market regulation, 
resource conservation, farm income maintenance, commodity in- 
spection and grading, feeding programs, ;:ul scientific research. 

h'rom a management standpoint, the mleral government is a 
niubtmare. Not onlv are its goods ami services unrelated, but they 
are also regularly changed or added to by a short-term chief exec- 
utive and an outside organization, the Congress. Thi.s sprawling 
enterprise is subject to uncertainties that have direct mipacv on the 
managerial training it undertakes. 

It is a truism that training needs the sustained support of an 
organization's top leadership. Compounding the risks oi frequent 
change at the highest level of the federal go\ eminent is the even 
faster turnover of high-level agency appointees. As the top execu- 
tives of often Iuil'c organizations with which thev are unlikely to 
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become well acquainted and as the agents of a political agenda that 
they are expected to install, appointees and their aides are unlikclv 
to give much attention to managerial education. If thev do, their 
usually brief tenures limit the effect of their support. 

Federal expenditures for training and the number of partici- 
pants generally moved upward from 19N0 to I9K5, 4 but, as is the 
case in most organizations, government funds for the training func- 
tion are always vulnerable. As a high-profile political issue, the 
federal deficit intensifies the normal jockeying for shares of the 
budget. Funds for management education remain a potential casu- 
alty of selective austerity. 

Finally, a fashion of recent presidential campaigns has pro- 
duced a morale problem that is hardly conducive to management 
development. Presidents Carter and Reagan ran against the gov- 
ernment, particularly the executive bureaucracy. "Bureaucrat 
bashing" undermined federal employees' pride, sense of profes- 
sionalism, and motivation. 

The federal civil service, however, also has a stability that can 
enhance its internal educational programs. Although main func- 
tions of the federal government, including managerial education, 
may not flourish or achieve excellence in the short run, thev mav 
survive to see better days. Finally, civil service personnel are 
among the few employees in the nation who have de facto lifetime 
employment. With enough motivation and support, government 
employees can t;>' e a long-term view of their development as man- 
agers. 

The Federal Training Function. Until after World W ar II, training 
of civilian employees was generally thought to be unnecessary. 
W hen agencies began to spend funds on training, they reasoned 
that the expenditure was a legitimate managerial decision and 
did not seek Congressional approval. Soon, however, thev found 
themselves in a bureaucratic dispute about the legality of the 
spending. The Soviet 1'nion's launch of Sputnik in l°o8 gal- 
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vanizcd all parties to clear the bureaucratic gridlock. Congress 
promptly passed the ( iovcrnmcnt Employees Training Act ot 1958, 
which authorized a decentralized approach. Agencies w ere to offer 
training within standards set by the Civil Service Commission 

An executive order issued by President Lyndon Johnson in 
1967 directed the commission to pursue centralized training, par- 
ticularly tor civil servants at the executive level, 'The commission 
responded by setting up the Inderal Incentive Institute, a center 
for advanced management studies (discussed in the next section). 
The Civil Service Reform Act passed by Congress in 1978 had a 
greater impact on government management education. According 
to Alan K. ( iampbcll, administrator of the civil service during the 
Carter presidency and an architect of the legislation, "We were 
consciously trving to restore and revitalize the role of managers in 

the Civil Service System \ corollary of this . . . w as to insist 

on systematic training and preparation for the managerial role." 1 
The legislation w as informed by the example of large corporations 
that regarded managerial development and formal training as es- 
sential to effective long-term performance. 

The Office of Personnel \hnagcincnt (OPM), successor to the 
Civil Service ( iommissinn, and the Senior Kxeeiitive Service (SI'S) 
were two of the more important means established by the 1978 
legislation. The SI S encompassed the top levels of the civil ser- 
vice. It was intended to upgrade the career appeal and effectiveness 
of government management. The Reform Act streamlined the pro- 
motion process at this level, established a better reward system for 
senior stall, and mandated formal and on-the-job training for SKS 
candidates and members. 

Lnder the legislation Ol'M, charged with setting up edu- 
cational programs that supported the SKS. had the choice ot 
operating the programs or having government agencies do so under 
its supervision. In effect, ( )I , M chose to do both. All the larger 
federal agencies run their own programs, conforming in varying 
degrees to OIWI guidance/' while OPM offers similar courses and 
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programs in centralized facilities. In fiscal 1986, the latest vcar for 
which figures are available, government civil servants received 
training from ()|>.\| and federal agencies as follows: of the total 
number of managers and supervisors, 59 percent had training, 
w hile 4S percent of executives ami 45 percent of line employees 
had such opportunities. At least half of all government employees 
got some training/ 

To develop and foster management education, OPM undertook 
research aimed at getting a descriptive model of effective manage- 
rial performance. The research yielded the management excellence 
framework shown in figure I describing what government man- 
agers do (management functions) and how they do it (effectiveness 
characteristics). The third dimension, management levels (see liu- 
ure 2), takes into account the progressive!)- broader duties and 
outlook as one moves up the organizational hicrarchv from first- 
line supervisor to middle manager to senior executive. The model 
has provided an organizing principle for management education 
programs throughout the government and formed a w ay of evalu- 
ating managers' developmental needs. Tor the latter purpose ()P\I 
also developed a management excellence inventory based on the 
framework. 

Whatever shortcomings the framework mav have, it is compre- 
hensive and based on investigation of how government managers 
actually operate. Kducational programs guided by such a model arc 
more likely to be responsive to the needs of participants. It can also 
give coherence to management training programs, w hich univer- 
sally suffer from a scattershot approach. 

f>///(V nf l\rswnicl XUmtifivnivnt hoy-ams. The f ederal Kxecutive 
Institute is OI'MVs elite management program. With its ow n small 
faculty and 1 2 -acre campus in Charlottesville, Virginia, the insti- 
tute generally limits participation to new or prospective senior 
executives, though \\ small number may come from state, local, and 
foreign governments or the private sector. A tour-week program 
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Figure 1 The Federal Government's Management Excellence Framework 




Figure 2 Management Excellence Framework: Relative Importance of Duties by Management Level 
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entitled Leadership for a Democratic Society concentrates on the 
theme of "specialist to generalist to leader." The mandate is well 
taken. Federal agencies are technical and professional organizations 
that hire ami promote on the basis of technical proficiency. Unlike 
the military or large corporations, the agencies do not identify 
management candidates early on and groom them for the role. 

Many federal managers are promoted for years through the 
grades of narrow specialties, receiving along the way little if any 
management preparation, until they arrive at a supervisory or man- 
agement position. A few simple statistics demonstrate that federal 
agencies are not fast-track organizations. In one department, 70 
percent of first-line supervisors w ere ov er the age of 40, and more 
than half had between 16 and JO years service. Of middle manag- 
ers, H percent were between 50 and 59, and almost half had 21 to 
JO years of service in the department/ The institute is a four-week 
attempt at managerial remediation. 

Opinions have varied about its effectiveness. It has been most 
often faulted for a tilt toward the human relations aspects of 
management, involving self-evaluation and interpersonal skills. In 
interview s, however, participants expressed general sati: faction 
with the program. 9 True, the institute does not emphasize quanti- 
tative management techniques; it focuses on personal development, 
the analysis of leadership abilities, and action-oriented team proj- 
ects. Kach graduate leaves with a plan to be implemented in his oi- 
lier agency and attends follow-up sessions. 

I he institute devotes much time to courses with broad impli- 
cations, such as one on constitutional literacy and others that 
explore major polic\ issues and their consequences for government 
agencies. Adjunct teachers and speakers come from universities 
and government agencies to join the eight full time faculty mem- 
bers. A new learning laboratory uses technological instructional 
aids. 

Vov middle managers, OPM offers training through three K\~ 
ccutive Seminar Centers located in Kings Point, New York; Oak 
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Ridge, Tennessee; aiul Denver, Colorado, They are residential fa- 
cilities with classrooms, libraries, and dormitory accommodations. 
In fiscal I9K6 ainiost 4,000 government employees, nominated by 
their »!ge.icics, were enrolled in center programs. ,n Their cur- 
riculum consists of eight management and nine national policy 
seminars over a two-week period. Management courses cale up 
from a new managers seminar on interpersonal relationships and 
skills to seminars emphasizing general issues like strategy and 
planning. The topics of the seminars include regulatory policy, na- 
tional security policy, and the role of the government in technology 
transfer. Acquainting middle managers with policy and strategy 
issues is a recognized strength of these programs. The Kxccutivc 
Seminar Centers offer lew quantitative management courses, hut 
they make more of an effort in this area than the Federal Kxccutivc 
Institute does. 

The centers can take less than three percent of those eligible 
in the federal government." The small capacity relative to demand 
would be more understandable if the centers were an elite pro- 
gram. That they are not raises anew the question of costly 
centralized facilities that compete against the resources of the other 
agencies devoted to the same purpose. Still, the centers r^'eive 
generally positive reviews from participants and observers. 

A large-scale nonresidential program with some 300 short 
courses operates at OPM sites in W ashington, at ten regional cen- 
ters anil a Kuropean facility, and on the premises of host agencies. 
In fiscal 1 u 86, these courses attracted nearlv 150,000 students, of 
whom many worked in Washington. About W,000 more took 
OIWI correspondence courses, i: The grab-bag variety of offer- 
ings—from decision analysis to effective listening and memory 
development, from performance appraisal to C()IK)|. program- 
ming—can be attributed to the rough-and-tumble free market in 
training that exists, paradoxically, in a sector Oiat is generally per- 
ceived to be the antithesis of free enterprise. 

I hcseOPM courses are nor obligatory steps to promotion, and 
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they too compete with agency courses. Moreover, the participants* 
home agencies are charged a fee, and the courses are expected to 
pay lor themselves. Therefore, courses that find a market survive 
and those that do not, disappear. Although an unfettered market 
mechanism lus seldom found support among educators as a good 
wav of determining a curriculum, in this instance the results arc 
fascinating. The curriculum consisting of short courses may lack 
coherence, but it exhibits a balance between functional and general 
management anil between quantitative and noni|iiantitativc ap- 
proaches. 

Presidential Management Interns. A centralized program designed 
to attract high-quality senior executive candidates from outside the 
government attests to the concern for improvement in government 
management. The Presidential Management Intern Program (PMI) 
was instituted with other civil service reforms in \ { >7X. legibility 
for the two-vear internships is very narrowly defined: candidates 
must be students in their final year of a master's degree program in 
public administration or a Held closely related to it. Interns are, in 
theory at least, rotated through short developmental positions in 
the host department or agency, are assigned a mentor, and are re- 
quired to take part in formal courses and seminars. 

Pur a program designed to attract talent, PMI lias some peculiar 
features. Restricting eligibility to master's candidates in a few fields 
eliminates a vast number of qualified persons who have taken train- 
ing in other fields and are not now degree candidates. Successlul 
interns are not guaranteed jobs in an agency or in the government. 
It is their responsibility to lind positions; the host agencies may or 
niav not make places for them, although it is rare for an agency to 
refuse. And when a presidential intern secures a permanent gov- 
ernment job, no special effort is made to accelerate the individuals 
entry into the Senior Incentive Service through further formal ed- 
ucation and assignments. PMI does not offer rapid promotion—an 
idea that may well be alien to the culture of the federal bureau- 
eracv. 
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Federal Agency Programs. In 1985, the Department of Agriculture 
conducted a survey of management training in 12 federal agencies 
that required training for supervisory personnel anil offered inter- 
nal programs to meet the requirement. 1 1 Most of the programs 
were confined to formal classroom instruction. At the middle- 
management level, only four organizations required training, al- 
though all but one made internal instruction optionally available. 
Senior-level executives in all the agencies must take at least some 
formal management instruction. 

Some agencies are more than dutilVi in their approaches to 
management education. Kxamplcs are the Internal Revenue Ser- 
vice, the Department of ( Commerce, anil the Treasury Department, 
The IUS has been notable as one of the few civilian units of the 
government to rotate its managers through a variety of positions. 
It is also well known for careful assessment anil development of its 
management personnel. Like banks and financial services compa- 
nies in the priv ate sector, the I US faced the task of converting 
entry-level college graduates into competent professionals w ithin a 
short period of time. The agency's solution w as a formal svstem of 
on-the-job training and classroom instruction as well as a mentor 
system. 

The IUS requires independent development plans (IDPs) for 
both supervisors and middle managers, while most other agencies 
require IDPs only for senior executives (adhering to the letter of 
the 1978 Civil Serv ice Act), if they honor the requirement at all. 
Negotiated between the manager and the mentor, an IDU speeilies 
on-the-job training and formal courscwork to improve the person's 
functional know ledge and managerial abilities. The bureau trains 
supervisors at seven regional centers using a centrally developed 
curriculum. Mid-level management programs have three tracks: 
managing work systems, managing human resources, and contin- 
uing professional education. 

Senior executive candidates are assigned coaches to help them 
construct training schedules, to funnel feedback from instructors, 
and generally to help candidates make the transition to executive 
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positions. A sample of a nine-mnnth-lnng training schedule for an 
IKS executive candidate show s 27 different training activities in six 
cities over a period of six months, Only one of these activities in- 
volved an outside supplier, and only one was provided by the 
Office of Personnel Management; all the rest w ere w ithin the IKS. 
Sonic examples of the activities; 

• Nine days of tours, Held visits, and participation in meetings to 
heconie acquainted with regional oflice operations. 

• Seventeen davs spent in teams of four visiting each Junction of 
an 1 KS district office. 

• One week spent in tennis of t\vo "shadowing" a district director 
in his or her daily work, with end-of-day ilehrieling sessions. 

• One week observing the data processing functions at national 
headquarters. 

IKS senior executive candidates and those already in the posi- 
tion are also trained in the Department of Treasury's Kxecutive 
Institute, housed in a federal oflice building in Washington and 
supervised by a Treasury advisory panel. Kun bv a permanent ad- 
ministrative stall, it offers high-powered executive seminars, most 
conducted by outside consultants. I'amiliar topics have been pre- 
sented as well as the exotic "Visionary Leadership" and the 
mundane "Liability of the federal Manager. 1 ' People-management 
has dominated recent offerings, but the institute has also looked at 
the future of robotics and at "management tools for the IWOs and 
beyond." The frequency of the seminars, the presence of well- 
known outside consultants, and the impressive facility in which 
thev take place put Treasury at the gold-plated end of the govern- 
ment managerial education spectrum. 

More typical is the Department of Agriculture. In M/85, the 
department had 12,604 first-line supervisors, 2,007 managers, and 
^2 executives. The I SI) A requires the three grades of managers 
to participate in training. Supervisors and managers have com- 
plained, however, that the training often did not meet their needs, 
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particularly in human resources management, Middle managers 
have been the most vocal. Quoting from a departmental report, 



Some (managers) stated that they had been promoted up through 
the ranks to their piesent positions w ithout being trained in how 
to perform their managerial or supervisory responsibilities and 
tasks. Many reported that planned and scheduled training hail 
been canceled because of budget problems. Many who hail had 
training reported that the training was of poor iptality, occurred at 
the wrong time in their careers, or was loo general for them to 
apply to specific situations. We again heard the general try. "I 
have never been taught how to supervise or manage people. " N 

Buried in a (iencral Accounting Office report published in 
IW4 is a similar critical finding about the training the government 
provides to SI\S candidates and members. Hut in this case, those 
sampled were asked to compare on-the-job training and different 
types of formal instruction. On-the-job training rated much higher 
than courses. Of the eoursework options, college and university 
courses ranked first as preparing candidates to a "verv great ex- 
tent." Courses given by federal agencies received a far lower 
rating, 1 ' 

Another problematic finding of the ISDA survey was that 
most supervisors and many managers regarded their supervisory 
or managerial duties merely as additions to their basic jobs. Nei- 
ther departmental training nor the organization itself had made 
clear that they were now administrators — not specialists — with an 
entirely new set of concerns and goals. Obviously, managerial 
training is very unlikely to have a significant impact if the or- 
ganization it serves has minimized, misunderstood, or overlooked 
the management function. The lindinv probably applies cipiallv 
to many other federal agencies as well as to main companies and 
corporations. The Department of Agriculture had the good sense— 
and com, :»g r — to surve\ its employees as a s'art in mapping change. 
I!ow many other organizations choose not to know is interesting 
material tor speculation, 
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The Armed Forces 



The Department of Defense (DOD) is one of the largest, most 
complex, and resource-rich organizations in the world. In fiscal 
19H7, DOD outlays amounted to 27 percent of total federal expen- 
ditures, or 6.2 percent of the country's gross national product. 
The Armv's share of the federal budget was just over $75 billion 
and the shares of the Navy and Air Force each exceeded $94 bil- 
lion. The department spends nearly $130 billion annually on 
military research and development and hardware production and 
enters into contracts at a rate of 60, 000 every day. DOD personnel 
number in the millions. The uniformed services in 1989 had 2.1 
million officers and enlisted personnel, with nearly 1.7 million in 
the National Guard and reserves, and the department also employs 
more than 1 million civilians. 

The uniformed combat services are the core of this enormous 
enterprise. No other function of government saw such expansion 
in funding in the Reagan regime: the military budget nearly dou- 
bled, and cumulatively it surpassed a trillion dollars. Recruitment 
for the volunteer force picked up and retention rates improved. 
And the educational background of recruits improved sharply. 1 " 
Among those entering the three service academies, the average 
level on college entrance examination scores w as just below that ol 
freshmen admitted to the nation's elite colleges and universities. 

A recently concluded study comparing the education levels of 
Army brigadier generals with those of corporate managers and ex- 
ecutives revealed that substantially more officers held master's 
degrees, The number of officers holding Ph.D. degrees w as only 
slightlv less than the number of private-sector executives and man- 
auers with doctorates. Nearly 60 percent of the career officers in 
the Air Force and 25 percent in the Army hold graduate degrees. ls 
Oareer officers today consider graduate study a dc facto require- 
ment for promotion to senior levels. Hut the tacit and therefore 
unregulated requirement encourages 'ticket punching" — the acqui- 
sition of graduate degrees in less-than-stcllar programs merely for 
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the sake of advancement. Nevertheless, the educational level of the 
armed forces is rising markedly. 

K lanatfement Education in tlx Military. 'The low er levels of the of- 
t;cer training system, the service academics like West Point and the 
Naval Academy at Annapolis, have broadened their requirements 
and electives from engineering and technical courses to include a 
great deal of work in the social sciences and humanities. Although 
the choice would seem unlikely for someone intent on becoming a 
Hag officer, ;i West Point cadet can major in historv or an Annap- 
olis midshipman can msijor in Knglish. 1 '' 

At the next levels, technical military subjects begin to over- 
shadow "softer" studies. Management-related issues also enter the 
curriculum. Kor example, by their tenth year of service, all Army 
captains must complete training at the Combined Arms and Ser- 
vices Staff School at I'ort Leavenworth, Kansas. At the beginning 
ol their studies, conducted by correspondence, less than one-third 
ot the total hours are spent studying management, During the 
nine-week residential phase that follows, two of the six courses 
could be considered managerial topics. The major emphasis, nat- 
urally, is on military operations. 2 ' 1 In table J, we list military 
schools at the intermediate and senior levels. The officer course at 
the Army's Command and Central Staff School, also at Fort Leav- 
enworth, is representative of intermediate service schools, Its term 
ot 40 weeks is divided into a common curriculum and individual 
development of elective courses. Two of the six core courses deal 
with management, Roughly four days are spent on Armv teeh- 
ni(|ucs for resource management, three days on organizational 
communication and group dynamics, and slightly less than two 
days on senioi -level leadership. |\ach student chooses seven elec- 
tives from more than 100 offerings. Fewer than 20 concern military 
management and these courses are concentrated in logistics, per- 
sonnel, and military leadership. The last-named is taught with 
historical examples rather than through a combination of theory, 
ease studv, anil practice. 
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Table 3 Intermediate and Senior Officer Training Schools 



Army 



Navy 



Air Force 



Command and 
Geneial 

Stall 
School 



Army Waf 

CoU(KJC! 



INTERMEDIATE SCHOOLS 



College of 

Naval 
Command 
and Start 

Manw; Corps 
Command 
and Stall 

Collect!" 



Air Command 
and Staff 
College 



SENIOR SCHOOLS 



College of 
Naval 
Warfare 



An War 
College 



Interservico 



Armed f orces 
Staff 
College 1 

Defense 
Systems 
Manage^ • ■nl 
College 



National War 
Col lei jo" 

Industrial 
College ot the 
Armed 
forces 1 
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The Defense Systems Management College, an intermediate- 
level, interserviee school located in the Washington, !).(;., area, 
has the special mission of preparing military officers and civil ser- 
vice personnel to function as managers of defense acquisitions 
programs, They will oversee w capons and c(|uipment dc\ elopment 
and production worth billions of dc. liars annually and involving 
defense contractors who emplov thousands of workers on their 
projects, Major weapons programs can easily last ten years or more 
from concept development to production anil deployment, (iov- 
crnmcnt managers of large programs arc usually mi I i tars officers 
with the rank of colonel (Army and Air horee) or captain (Navy). 
Doth military and civilian deputies report to them. The military 
program manager generally has had little business training, and in 
anv case serves as a program manager only for two to four years 
before rotating to the next duty assignment. Managers employed 
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by defense contractors generally have more experience, more busi- 
ness training, ami remain with a given program lor a longer period. 

The services' use of the Defense Systems Management College 
program is uneven, A 1 986 (ieueral Accounting Office study 
found that two-thirds of the Army's program managers had at- 
tended the college, compared with JO puccnt of the Navy's and 
IK. 2 percent of (he Air Force's managers. 11 The 20-week course is 
designed to conform to the military's definition of temporary duty, 
If the course were longer, the assignment would be considered 
a change in duty and the service would have to pay moving 
and housing expenses. The arbitrary determination of its length 
compresses the program, making the instruction hours given to 
complex topics pitifully few : cost proposal estimation, three hours; 
types ol contracts, one hour; understanding financial reporting 
by defense contractors, three hours; cost principles in defense 
contracting, two hours; and principles of cost control systems, 
one hour. According to a recent book on defense acquisition man- 
agement, the college has also had trouble attracting top-lligbt 
faculty.-' Civilian instructors already working in government must 
resign their civil service positions, although t eir teaching appoint- 
ments last no longer than seven years. Military officers shun the 
assignment because it is perceived to carry less weight in promo- 
tion decisions than lield commands. 

The year-long programs of the W ar Colleges and the National 
Defense I niversity are the pinnacle of the military training sys- 
tem. Discussion of strategy and policies dominates studies on this 
level, and the three colleges have similar curricular emphases: na- 
tional security policy, service-specific military strategy, and joint 
operations strategy, whose inclusion Congress recently mandated, 
treatment of c\ecuti\e-le\cl management issues varies according' 
to the service. 

I he Army W ar College begins its core curriculum w ith a sub- 
stantial if brief two-week course" aimed at understanding w artime 
leadership ami management leadership in a hu ge organization. M At 
the Air W ar ( ollcge, officers have three courses on executive lead- 
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ership anil management topics that constitute nearly one-sixth of 
their instruction.- 4 Ami the College of Naval Warfare addresses 
management only as a component of a required course on national 
security decision making." Students at all three senior schools 
choose elective courses such as executive power and influence, 
power and politics in complex organizations, and civilian personnel 
management. 

Located at Fort McNair in Washington, the National Defense 
University is charged with promoting a joint multiservice perspec- 
tive in senior officers selected from the services and in high-level 
civilian officials. It consists of three institutions; the National War 
College, the Industrial College of the Armed Forces, and an inter- 
mediate school, the Armed Forces Staff College. Fach has its own 
curriculum hut all arc oriented toward national security policies 
and strategics with a focus on the command of joint forces. All 
include international dimensions. The Industrial College is unique 
in its studies of how decision makers in the defense community 
can convert available military, social, ami economic resources 
into effective military forces capable of achieving national secu- 
rity objectives. Klcctives train students in important general anil 
defense-related management areas. 1 " The "hard side" of manage- 
ment studies is well represented at the college, but there are no 
"soft side" courses. 

In view of the extensive training programs for military person- 
nel, one wonders why there are so few programs for civilian 
IX )l) employees, who fulfill essential roles in the management 
and operation of the military. The military schools that make up 
the professional education system admit only limited numbers of 
civilians, Hut to increase civilian opportunities, the services rim 
programs designed for nonuniiormcd personnel. An example is the 
Armv's Management Staff College in l.inthicum Heights. Mary- 
land. A I'Mveek residential course trains Army civil servants and 
some officers in bow the service conducts its business. Five of the 
nine required courses deal with management systems and tech- 

1 \>:: 

l \\\\ ,\ i) i i i siunsh 



ERIC 



nii| ucs from resource management to the Army personnel system. 
Unfortunately the courses are so inclusive they can yield only a 
quick view of the designated topics, The course titled "Leadership, 
Management Techniques, and Corporate Kitncss," for example, 
spans management theory, team building, strategy planning, and 
physical exercise programs, among other subjects. 

Issues in Military Management Training. The sheer size of the de- 
fense establishment and the enormous national investment in it arc- 
reasons enough to expect good management by those responsible 
for it. Yet this simple proposition lacks the priority it deserves. 
The reasons for this have a logic of their own. The military ser- 
vices exist to defend the nation, anil their overriding responsibility 
is competence in tactics, strategy, and military leadership. Man- 
agement is decidedly subordinate. 

Not everyone agrees, however, that the services are realizing 
even these basic objectives. No fewer than three studies made pub- 
lic in \WH questioned the intellectual rigor of the pro-ams, the 
quality of school faculties, the adequacy of joint operations train- 
ing, and the soundness of strategy courses. " The Army is taking 
steps to i; i prove the faculty, increase the interserviee focus, and 
upgrade strategy training at its War College. 1 " But these reforms 
still leave a dearth of substantive education in management. 

I'.vcn in leadership training, which fits comfortably among the 
traditional skills of a military officer, critics suggest improvement 
and updating. I he fondness for case studies drawn from past wars 
ignores the strategies appropriate to battlefield conditions of the 
late twentieth century. The heroic exploits of Alexander the ( neat 
or even the unassuming, stolid command of Ulysses S. (Want mav 
have little to contribute to modern military leadership training in 
which technology is a critical element. 

The services are technology-intensive organizations. Although 
this is a characteristic of many largr organizations today, the 
American military continuously absorbs new systems at all its 
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levels. The educational burden of this effort is the need for con- 
tinuous training of the service personnel who conceive, design, 
command, operate, and maintain the systems and equipment. 
That requirement further subordinates management on the mili- 
tary's educational agenda. 

But in many assignments, an officer's com I ml leadership skills 
and technical prow ess do not compensate for a lack of management 
knowledge and experience. Many studies of w eapons acquisitions 
have found that the government pays much more than it should for 
weapons and equipment and that poor management is a cause. 
Officers with cursory management education and limited experi- 
ence often perform poorly as program managers and stand at a 
great disadvantage in dealing with defense contractors' more ex- 
perienced, hetter-t rained representatives, The result has been an 
inflated bill for American taxpayers. 

There are many other officer billets that have a strong but ne- 
glected managerial dimension. An example is a Navy engineering 
dutv officer w ho supervises ship repair. The assignment requires 
not only engineering knowledge but also the skills and savvy of a 
good project manager. Knginccring duty officers get an excellent 
technical education but little if any management training. Students 
in a university program leading to a master's degree and active 
duly as an engineering officer offered these comments to us on the 
imbalance: 

• I'xpertise in holh engineering and management is required for 
understanding the requirements for gelling a ship from the 
mind's eye to the Meet. 

• A management-business education is as important to the engi- 
neering duly officer as the technical education, 

• Anv corporation that spent as little time and mones developing 
executive managers as is spent by the Navy for senior shipyard 
managers would likely be unable to compete in the market- 
place. 
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To rectify the situation, the military will have to reexamine the 
serious managerial responsibilities of many of its officers. As a 
committed training organization, it w ill also have to recognize that 
two-week core courses delivered to all promotable officers, or sur- 
vey courses delivered to a small number of officers coupled with 
brief two- to four-year duty rotations, do not add up to competent 
anil confident management of complex projects ami organizations. 
Longer, deeper courses are necessary. 

Finally, and crucially, the military will have to alter its pro- 
motion system to offer lirst-rate officers the incentive to train 
significant managerial education and elect management careers. 
I he bias toward combat commands and technical expertise in mil- 
itary promotion decisions is a powerful disincentive. The ideal is 
not a military led by Ai.H. V graduates. Just as a hospital needs 
not only surgeons anil technical equipment that works, but also 
knowledgeable medical administrators, so the military needs effec- 
tive ilefcn.se managers to complement its front-line warriors anil 
senior strategists. 

Companies and Corporations 

()! the billions of dollars I ,S. corporations spend on training 
the portion that goes to management education is not precisely 
known. In l 0 N~, however, human resource development managers 
in Fortune "500" companies w ere asked w hat percentages of their 
total resources were dedicated to various types of training, just 
over 56 percent of the training money spent in the 179 companies 
that responded was committed to managerial education and devel- 
opment. 

Through the 1980s companies and corporation*, added to their 
investment in training and education. From IVHti to I WW, total 
training budgets rose by almost five billion dollars, or 12 percent, 
according to a Training magazine survey. ,n Most :>! the increase 
was in trainers' salaries, but expenditures were also higher lor 
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outside services, seminars and conferences, customized as well as 
off-the-shelf materials, and hardware. Training, including man- 
agement education, was a growth industry in that decade, and 
indications are that the growth will continue. Another study 
yielded strong evidence that over the next ten years companies will 
expand management training, particularly in-house programs. 11 A 
recession may cause a revision of these plans, but in the 19H()s 
training and education became inextricably linked with competi- 
tiveness, the most potent challenge of the lWOs lor American 
business. 

Against this expansionist background, the company status ot 
human resource development staff seems ironic. The w hirl and 
Hash and high-tech glitter of training conventions seems hard evi- 
dence that company-based education has reached a status equal to 
that of other business specialties. Away from a meeting of the con- 
verted, however, Rodney I)angerlield\ trademark line often seems 
to apply: "I can't get no respect!" As in government, private sector 
human resource development personnel can lead a skittish and in- 
secure existence. A group of them were asked in a \ l )H7 survey to 
state their single greatest challenge or problem over the next three 
to live years. A fuil half of the respondents mentioned credibility 
and support from management, ,: The same survey rated human 
resource development as having the low est credibility of live corn- 
pain functions, Mediocre performers historically have often been 
assigned to the training function, a practice lost neither on the in- 
dividuals shunted off to teach in company classrooms nor on line 
employees. The practice reflected the opinions and priorities of top 
executives, who mav have been influenced by the old dichotomy 
between the hard and soft sides of management. 

Oddly, training and education bare gained high credibility and, 
in the case of managerial and executive education, even prestige, 
but employees who manage the activity think they have not. The 
differential status is most pronounced with respect to executive 
training, most of which is delivered by outsiders, klcvating the in- 
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house function of education cither as a career or a career step seems 
imperative. 

One approach is to bring outstanding managers into the train- 
ing function or rotate them through it. Experienced line and field 
personnel make up about 75 percent of IBM's educational staff. M 
A frequent guest instructor at Ceneral Klectric's Management De- 
velopment Institute is John K. W elch, Jr., company chairman. Of 
course, the status of corporate educators is not the salient point; 
effectiveness is. Hut the status of the company educational function 
affects the students and teaching staff. A cardinal rule for success- 
ful training programs is to start w ith the CI.Os strong and public 
endorsement. 

Students* Sources, and Subjects. The absolute number of production 
workers and salespeople in the work force far exceeds the number 
ot managers, yet the training comniitnicn: to the latter is greater 
proportionally, ami programs are more swucturcd. It can be ar- 
gued of course that the manager's role is pivotal to company 
decisions and success, so the attention to his or her development is 
essential. But it is also probable that the allotment of time anil re- 
sources to managerial training has simply evolved over the years 
and has accumulated as managerial specialties multiplied. 

Most companies emphasize training tor middle managers, 
which is not surprising considering the conventional business hi- 
erarchy.' 4 A mow from supervisor to middle manager means a 
shitt from overseeing line employees to managing managers. Cor- 
porate America clearly appreciates the difficulty of the transition. 

However, the percentage of companies training their lirst-line 
supervisors seems low. The transition from emplovee to supervisor 
can be traumatic and as difficult as the next step upward. In a pe- 
riod ol brisk technological and competitive change, more resources 
should be dedicated to continuing the training of supervisors. 

\ recent study restricted to executive education in large cor- 
porations confirms that about 70 percent of the companies sponsor 
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formal education at that level." (A-itain industries exceed the 
average: insurance, 100 percent; retail, 79 percent; banking, 75 
percent; and industrial companies, 72 percent. Several of these 
industries have strong training traditions, in part because they 
always have hired liberal arts college graduates and others without 
industry-specific backgrounds. 

For management training, those in higher positions arc more 
likely to take courses from outside providers such as consultants 
and universities, while exclusively in-house training is most fre- 
quent for supervisors and others in the lower ranks. One survey 
shows that the average number of policy-level executives trained 
per year in a company with at least 50 employees is just over live.' 6 
The average corporate budget lor executive education ranges from 
SI 00,000 to $500,000 a year. 'Thus the average cost per executive 
is at least $20,000. The figure is useful as a vers rough index of the 
cost of what is considered to be high-quality top-management 
education. 

How can small business take advantage of such costly educa- 
tion? Owner-managers of small companies may not need the same 
tvpc of instruction as executives of multinational corporations, but 
thev can profit from instruction suited to the scale and scope ot 
their business environment. Most smaller businesses, however, 
mav be priced out of the market. Harvard Business School's 
Owner-President Management Program, given in three units of 
three weeks over three years, cost $",500 per unit in \ { )XX. Other 
small business programs at lending institutions are also expensive: 
Stanford, two weeks for $6,100, and the Wharton School at the 
I niversitv of Pennsylvania, live days lor Sl,5°-v All of these pro- 
grams are residential, so the company must be large enough or 
mature enough to spare the owner or top officer for an extended 
period. 

Servinu the management education needs of small business 
ma\ well be an area in which communit) colleges, private colleges, 
and state universities can expand their adult education enrollments 
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and contribute to the economic vitality of their communities. 
These institutions should he able to offer hitrh-ijuality nonresiden- 
tial programs at a modest cost. The Small Uusiness Development 
Center at the University of Connecticut has hunched a program 
along these lines. r 

Of the management courses taught in private industry, those 
oriented toward people-management ami self-development are 
most frcijuent. The heavy "soft skills 1 ' emphasis is a striking char- 
acteristic. And the same characteristic dominates a list of learninu 
goals for company managerial education. In table 4. we show the 
goals ranked according to their importance as revealed by a survcv 
of human resource development managers in nearly 100 compa- 
nies. Respondents were permitted to mention goals not seized by 
in-house training that they believed should be part of such courses. 

Table 4 Learning Goals of Company Management Education 



Great Importance 



1 FVohlifr soiv'iuj and de< isionniakinq Neont'ahnc] sMIs 

Understanding managers role H Assuming responsibility 

3 Oral communication g I ion skills 

'I Interpersonal skills 10 Leadership 

5 I istenmg skills 1 ^ ^'it-confidence 

6 Managing change y c > SellevaUjat-on 



Medium Importance? 



1 (living and taking advice and r -dicism r Tunc management 

2 Motivation / «>|f llw , |P „ noss; 

a Tolerance and tmsl \\ Gencmi./.ng and svntrnjs./.ng 

A O^aMi/my and sn»nman/ing g f Mianrr 

f> Creativity to Stress managemen' 

I n\\ impo'tancc 

1 Strategy thinking / Witrng smi., 

? Piihi.r speak.ng H Co-rpater literacy 

.1 iVrtn'mance appra-sa 1 g I ,\w tX \ a ,i s 

4 Human rpsnii'Ge develop-mi 1 o | ff. !( t- 

!> 0'gani/ai'nnui theory and behav:or 11 Socal vaUjes 
Cumer management 
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Why the ovcrw helming emphasis on soft skills? Although hu- 
man resource managers might he expected to stress people-oriented 
skills, the business community presumably would not invest large 
sums in educational programs for which it did not see a compelling 
need. Private industry has complained that schools and universities 
have done a poor job of educating the American work force, w hich 
makes it necessary for them to undertake compensatory education. 
In the instance of basic skills like listening, writing, and speaking, 
the complaints seem warranted. In other areas, responsibility is 
harder to assign. 

College graduates ought to be at least minimally competent in 
goal setting problem solving, ami decision making because these 
activities call on cognitive abilities that traditional education is sup- 
posed to develop anil deepen. Hut should colleges and universities 
teach leadership, team building, management of change, or inter- 
personal skills? Companies teach these topics as operational or 
instrumental skills— that is, the goal is a particular performance 
and outccn-c specific to the working environment, Colleges and 
universities ; re inclined to teach the topics as a body of know ledge, 
not as behavioral skills. Students who participate in extracurricular 
activities can experiment with leadership anil team-building skills, 
but for the increasing numbers who must work w hen they arc not 
at school, such opportunities are lew . 

Business schools are a special case. They have the dual mission 
of teaching business disciplines and furthering the behavioral skills 
and the values desirable in professional managers. Statements 
by company officials and the implicit statement made by their 
management curricula are evidence that business schools arc not 
fulfilling the second mission. 

Maturity and experience also have a place in the discussion ol 
whether private industry is compensating for weaknesses in the 
American educational system. An understanding of the managerial 
role means little without substantial work experience. The same 
could be said about leadership— with the exception of those rare 
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individuals who seemingly w ere hum to lead— and about motiva- 
tion, team building, and interpersonal relations, Maturity also 
eontrihutes to the understanding, self-control, and sensitivity that 
arc part of effective "people skills;' It is hardly an accident that 
work experience has hecoinc a de facto requirement fur admission 
to the top business schools. Perhaps many management courses in 
industry and government are being taught where and when they 
ought to he. 

Sonic large goals of management education at the executive 
level are not sufficiently expressed in the list given as table 4. One 
is management succession. American companies and corporations 
believe that formal management education enhances the internal 
pool <,! candidates for leadership positions This sort of develop- 
ment activity is advanced not merely by improvement of functional 
skills, but also by preparation of high-potential candidates as gen- 
eralists Much of executive education seeks to cultivate a gcncralist 
perspective and a broad view of societal issues. Strategic analysis 
is a related aspect that human resource managers hold in low es- 
teem, but one that many industry leaders would place high on the 
list. Cultivation of the longer view \ dealing successfully w ith vari- 
ous interacting factors, and risk-taking in innovation: these are 
abilities w hich enhance the vision and leadership needed by U.S. 
companies. 

Another omission from rablc 4 is die concern for instillin u 
or changing compam culture. Many corporations have carefully 
shaped their organizational values and inculcated them in their em- 
ployees. Kxamples of such courses are seen most clearly in the 
structured sequence of curricula given in management develop- 
ment centers of the large companies. 

(.nrporatc Aaulcmtcs. The sometimes spartan, sometimes luxuri- 
ous company facilities dedicated to management development can 
be hailed as a prudent expenditure on specialized adult education, 
an indictment of the traditional educational system, a monument 



to corporate ego, or any combination of the three. In any case, 
corporate academics arc here to stay and unabashedly serious about 
their educational mission. The list of companies that have manage- 
ment education institutes or academies is long and growing longer. 
(IK, Xerox, Aetna, 1 1 art lord Insurance, IBM, McDonald's, Dun- 
kin 1 Donuts, Kwik Copy, CTK, Motorola, Holiday Inn, Pacific 
Tclcsis, and I'ord arc just a few. Many companies with their own 
management academics arc suppliers to the educational market. 

The IBM Management Development Center is strategically lo- 
cated in Armonk, New York, near corporate headquarters. fhc 
four tieldstone, oak, and glass buildings house classrooms anil liv- 
ing quarters for new, middle, ami senior managers. A separate 
building is a fitness center. On any given day SO new managers, 40 
middle managers, and 20 executives arc in residence. Two Icaturcs 
of the IBM programs have general relevance: employee indoctri- 
nation and the common core curriculum. The lirst session ol 
the new supervisors' program describes the IBM approach, and 
when participants receive instruction, for example, in performance 
reviews and counseling, they arc not taught techniques recom- 
mended by researchers, but the mandatory methods that embody 
the IBM way. 

A compam far afield from the high-tech business of infor- 
mation svstems dispenses similarly unapologctic indoctrination. 
McDonald's, worldwide purveyor of hamburgers and other last- 
foot! items, uses its I lamburgcr University to drum into managers 
the operational procedures and service philosophy ol the cor- 
poration. McDonald's applies a manufacturing approach to fast 
food— to maintain quality standards, the preparers must always 
make the hamburger and the milkshake exactly the same way. Any 
high-qualitv product must resemble its paradigm. McDonald's 
relentlessly promotes an entrepreneurial drive among its store 
manauers, and "QSC — shorthand for quality, service, anil clean- 
liness. 

( ore curricula are usuallv seuinented bv management level 
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ami show ., progressive expansion of scope from the internal ami 
short term to ihe external ami long range. The typical company 
core curriculum has at least three levels: supervisory, middle 
management, ami executive. The IBM curriculum has live: first- 
linc manager, three middle management levels, and an advanced 
management school lor executives. The supervisors' course em- 
phasizes practical people-management. The three middle manager 
programs, for new, experienced, and senior middle managers, 
gradually introduce instruction on external factors such as eco- 
nomics ami the business climate, in addition to continuing people- 
management instruction. I he advanced school, lasting three weeks, 
survc\s the corporation, its lines of business, and trends in the ex- 
ternal environment that affect the company. The school includes a 
thrc<-da\ session built around a simulation of a large corporation's 
operations. 

Although critics speak derisively of mandatory, standardized 
courses, there are some things that all employees at a given level 
might to know , and ihev ought not to he expected to discover them 
b\ trial ami error, but standard curricula do have problems: 
courses can be irrelevant because they do not address participants' 
needs ami the critical issues facing the organization, or because 
dicv do not lit ui,|, ,| K . u . u ,| K . organization actually operates. 
Detachment ol lop management from the training function can cas- 
il\ lead to such inappropriate programs (often stillborn). Core 
curricula can also become ossified just as the\ do in academia. 
Mu se dangers ie.|iiirc a vigilant management ami training staff to 
ensure that a curriculum admits neu ideas ami responds to change. 
(.1 \ chairman John Welch insists that the company's manage 

,mn! institute in ( a n-on-l ludson, \eu York, he a -change 

•treni " (,l managers air to he imbued with entrc| eneurial val- 
'" ■•■ ■'" "lientation toward people, ami a leadership st\le that 
■•Messes K.uuuork. \ month-long course lor managers inclmles not 
•»nb case studies and leehni.|iies lor formulating business plans. 
i»'it also c\c s t s di\iding participants into teams, critiques of 
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team members' leadership styles, ;iiul— among oiher regimens de- 
signed to Foster team building — the eonstrnetion of rafts for racing 
on the 1 ludson River. 

At Motorola, management alueation is urgent been use of the 
need to turn the company around. In a five-year period Motorola 
slipped from first to fourth in world semiconductor sales and 
gained a reputation for erratic product quality and unresponsive- 
ness to customers.'" Classroom sessions implicitly and explicitly 
promote the notions of intcrfunctional product development, qual- 
ity, and "total customer satisfaction." The Motorola corporate 
training center's twist on team building activity is volleyball: rivers 
arc scarce in Schaumburg, Illinois. 

Some business academics provide schooling for independent 
entrepreneurs. At a rural campus near Cyprus, Texas— among 
geese, ponds, footbridges, and an intense concentration of signs 
and slogans such as "Karn the Kight to lie Proud" a ml "Tomorrow 
Belongs to Kwik kopy' individuals from every conceivable back- 
ground learn how to be copy shop proprietors. Some of the 
teaching is by rote, like the McDonald's drills on equipment and 
operations, anil some of it is basic people-management, customer 
service, and confidence building. Hut much of it is old-fashioned 
sales training— drumming up business daily by all means, door-to- 
door sales not excepted. The company founder tells the would-be 
entrepreneurs that he once received a frantic call from a copy shop 
owner asking for a loan to save the owner's family from eating dog 
food. The founder claims he answered. "Okay, eat dog food." All 
Kwik kopv students arc now required to sign a certificate that 
reads, "I will make my I'U [sales] calls. Dog food is for the dogs/ M " 

Issues in Corfmrntc Management luhicatm. Although management 
education has rapidly expanded in private industry, its worth is 
still unproved, for all the money spent on programs and sophisti- 
cated measurement techniques applied to monitor markets and 
operations, no one knows how effective management education 
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is. Written assessment of participant satisfaction with company 
courses is common. Post-instruction evaluation of on-the-job per- 
formance, how ever, is rarely if ever done. 

In the words of one report, " The value of executive education 
appears to remain largely a matter of faith." 40 Indeed, the studv 
from which this i|uotc is taken turned up a mtfutivv mi-relation be- 
tween formal executive education and corporate performance, In 
six of the eight industries included in the study, companies w ithout 
formal education programs had higher average sales or assets per 
employee than companies with them. 'This result mav be attrib- 
utable to a faulty sample, but in the assessment vacuum it is 
unsettling. Of course it is exceedingly difficult to attribute changes 
in a manager's deportment or performance of duties or particularly 
his or her "skill" in making decisions to the content of any partic- 
ular course or training experience. Hut it would seem that more 
questions could be asked and more follow-up studies clone just to 
sec w hether verifiable results are possible. Certainlv evaluation of 
the ways we train managers is essential if corporate leadership is to 
answer the critics who charge that America's managers arc laruelv 
to blame for what they perceive as a decline in economic competi- 
tiveness, 

A second fundamental issue involves organizational change and 
its effects on management education. Presently, the core curricula 
relate to hierarchical levels in commamk.nd-control institution;)) 
structures. What happens if this structure is replaced by the 
"Hat" organization: Peter V. Drucker envisions an analog to the 
symphony orchestra, a know ledge-based entity consisting of "spe- 
cialists who direct and discipline their own performance through 
organized feedback from colleagues, customers, and hcathpiar 
ters. Ml ( .ailrcs of knowledge workers and a senior management 
with direct access to more relevant information on operations, 
thanks to more powerful and intelligent information systems, ran 
cause a drastic thinning ol 'middle management, And indeed, tra- 
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ditionallv organized companies have already reduced the middle 
ra nks. 

The llat organization is likely to make greater use of task forces. 
It is a very different concept from the traditional pattern of work 
performed in a linear fashion— that is, passed on from one depart- 
ment lo the next in an unvarying sequence. Multifunctional teams, 
which are groups representing the salient specialties in an or- 
ganization, are part of new approaches to product development, 
design, and engineering. 

These developments haw consetpienccs for corporate man- 
agement education. The conccntraiion on middle management 
instruction could change simply because there are many fewer 
middle managers. Hut an organization of specialists with a thin 
layer of middle managers could unravel in cross-purposes. Top 
management must communicate a clear, inclusive vision ot the 
common purpose. Some management education programs serve 
this purpose, and mam more may have to, If managers' mam duty 
in a Hat oruani/ation is to lead task forces, education will have to 
focus on the tluid. dynamic model of a task force leader. I he pro- 
cess and authority concepts taught in conventional programs will 
have to be overhauled, and in all likelihood, so will the way such 
programs are taught. 

\n oruani/ation with many sell 'managing specialists and lew 
ueneralist managers must lie concerned about a diminished sup- 
ply of candidates for senior management jobs. No longer would 
the organization have an abundance of stall, line, and lield 
management slots for preparing and testing people for general 
management responsibilities. Ironically, industry may be moving 
closer to certain characteristics of the kdcral bureaucracy and may 
inhei it its problem of turning specialists into managers. 

formal instruction cannot till the sold entirely because it can- 
not substitute for experience. Intensi\e instruction that does not 
stop at the classroom door max help. Kxpcrienccd managers could 
monitor employees iiyhcnjohs and serve as mentors. I he ap 
J 
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proach would he costly ami would require the redefinition of a 
manager's job to include the role of teaching. Hut it seem.s reason- 
able to inter that a knowledge-basal organization mu.st also he a 
learning-based organization in which learning is not confined to 
company classrooms. 

Universities as Providers 

Inivcr.sity-bascd executive programs, sharing in the robust 
health of business education, have proliferated, Many special 
nondegrce programs have emerged for managers returning from 
corporate halls. In 1986, 14,000 executives attended programs 
offered by 68 institutions. Over the last quarter century, the 
growth of general management programs has been remarkable. 4 ' 
Hut these are costly and challenging programs both to launch and 
to maintain. 

Kaculty "bench strength" is a prerequisite for an institution to 
enter the executive market in a serious way. Mid-career managers 
and senior executives bring to academic programs a show-me 
attitude that surpasses that of M.H.A. students, Kaculty need cre- 
dentials anil experience equivalent to the corporate students, ami 
some silver in the hair does not hurt. The stringent facultv re- 
quirements may explain why 75 percent of the accredited graduate 
business schools have not jumped on the executive education band- 
wagon, 

Residential executive programs last from one to as many as 
twelve weeks, while nonresidential programs usually go on for a 
half or full day over a number of w eeks. The recent trend has been 
toward shorter program lengths. \s the pace of business has con- 
tinual to accelerate, companies have become unhappy with the 
prolonged absence of key managers, even i! the absence is to im- 
prove their managerial abilities. 

I he types of courses taught in general management programs 
have remained remarkably and perhaps questionably stable over 
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the years. Financial management, human resource management, 
and the nonmarket environment (now subsumed muler strategic 
management' vcre pivotal topics 25 years ago and they arc today. 
(Jiven the rapid dcvelopmenl of overseas competition and the 
ureater appreciation of external factors that aUcct husincss (e.g., 
technological advances and global economic changes), one might 
expect to see more curricula r adjustment, The major shift is in the 
intensified attention paid to strategic planning. Functional and 
other specialized courses, often with a strategy orientation, have 
come into their own as husincss schools have expanded their exec- 
utive education repertoire. 

Kxecutive education docs not come cheaply, as the sampling in 
table 5 makes clear. W hen asked, many corporate managers will 
complain that university-based executive education programs are 
overpriced, hut a larger number of them will complain more vocif- 
erously about the prices of profit-making vendors in the market. 41 

Executive hi tun tun) Issues. Kxecutive education programs have 
some clear-cut anil some ambiguous advantages for academic insti- 
tutions. A central mission of a business school is to lend intellectual 
assistance to the business community. Programs for executives 
transfer current research and thinking to practitioners who are in a 
position to make effective use of the knowledge gained and to dis- 
seminate it widely in their organizations. 

Because companies generally winnow from a pool of potential 
participants their most promising or accomplished managers, stu- 
dents bring to academic institutions an abundance of intelligence, 
insight, and experience, and the latest news from the frontlines of 
business. They are potentially a brake on arid, hermetic scholar- 
ship. Contact with these students can yield good leads for faculty 
research, and a program with an excellent reputation can enhance 
the image of the entire school in the business world. 

Revenue is another compelling advantage. Kxecutive programs 
can eipial or exceed the financial contribution o! M.H.A. programs, 
and they can be initiated without adding new buildings or faculty. 
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Table 5 University Executive Education Programs 

Prog mm 



Duration 



Cos! ' 



MIUDU: MANAGCMtNT 

Proqrarn for F.xoeutive Development 
Pennsylvania State University 

F"xeeut»ve Development Program 
Northwestern University 

P'Oijram for Manager Development 
Duke Urwe'sity 

LXF. CUTIVt 

Advanced Manaqoment Proqram 
Harvard University 

Proqram lor Sen'O' I xocuK-os 
Massachusetts Institute of TncMnoioqy 

Stanford I ixucul'vc P r oqMm 
Stanford University 

MJNCIIONAl 

I >nan<,»a! Miir'aqernonl Proqram 
Coliirnhia University 

Compet't've Market-i^q St'aleqv 
University of Ualifortua f3erkoley 

M.ina'pnrj tru? Nr»t Generation of Manulactu'mq lorhnotoqy 

Cornell Uo vCfSlly 

SPF..CIAI l/l D 

Ar.h'evnq (imhal Integration 
Hahson College 
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Nevertheless, some schools th.it have imesteil hea\il\ in executive 
education have built plush, techrmloyy-laden facilities dedicated to 
corporate instruction. The W harton School, Duke's l-ucpia School, 
ami Michigan State are recent examples. W harton's executive ed- 
ucation center cost more than $17 million and Dukes $14 million. 44 
Inevitably, a four-star physical facility will become a necessity for 
schools rhat want to compete at the premium end of the executive 
market. 
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IJitc schools maintain full-time staffs to oversee the programs 
aiul coiuluct the delicate negotiations lor company participants. At 
this level of adult education, applications are not accepted cold. 
Well in advance of a formal application, school representatives 
discuss candidates with company management to ensure an appro- 
priate fit. The application then becomes largely pro forma and 
rejections an* not common. Selection criteria include a desirable 
level of business experience and a mix of industries and countries. 
(If school administrators did not exert themselves, the programs 
at elite schools could be filled with managers from a few large 
American and Japanese corporations.) Many schools arc building 
executive databases and use direct-mail campaigns to publicize 
their offerings and broaden the base of client companies. If more 
schools enter the field and the number of programs continues to 
increase, marketing efforts are bound to expand and become even 
more costly. 

Direct institutional income is only part of ihe story. The most 
adept schools encourage managers and executives to think of them- 
selves not as participants in a short-term nondegrec program, but 
as bona fide alumni. IYom alumni the schools can ask for help in 
promoting the institution and. of course, for money, cither a 
personal or a company contribution. Because work in executive ed- 
ucation is generally not considered part of the regular teaching 
load, professors arc paid an additional sum for this work and thus 
can augment their salaries. Moreover, the contacts made in the ex- 
ecutive classroom can provide openings tor lucrative consulting 
work, either teaching in-housc corporate programs or directly 
advising company management. Senior business school faculty be- 
come a privileged group compared with their junior colleagues and 
with other faculty in the university . 

Another development provoking controversy in the business 
education community is the customized program, one-of-a-kind or 
ongoing courses tailored to the needs of a particular company. 
Such courses remedy, iVeqijent company complaints that schools 
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arc too theoretical and materials not pi rfineiu to their businesses, 
On the other hand, companies iose » 'ic broadening effect on man- 
agers of exposure to peers from oth * companies. 

Academic critics charge that university courses specially 
designed tor individual companies can compromise academic integ- 
rity. Business schools have split over the issue. Harvard and 
Stanford, among others, have rejected customized courses, while 
Duke's hu|ua School and the University of Michigan have sup- 
plied them. I'or the near future customizing seems poised to win 
more advocates in business schools and departments. 

I lie Hiscoc-I lindman Center for Management anil I'.xccutivc 
Development at the University of Arkansas, hayetteville, illus- 
trates deep immersion in custom education. The center will tailor 
management programs for delivery in its classroom or off site and 
will tackle the most company-specific topics. Since IW5, the 
center has run the Walton Institute of Retailing, a two-tiered 
development program for Wal-Mart stores executives. In the 
basic program, some WO store managers and assistant managers 
annually take part in one-week sessions, primarily on people- 
management. This program consists of familiar topics mixed with 
udoctrination on the company's approach and culture. Some scu- 
ments would be recognizable in any management program, while 
others arc strictly the W al-Mart w ay of doing tilings. 

According to a school spokesman, negotiating a balance be- 
tween what the business faculty wanted to teach and what the 
company wanted its employees to learn was tough, hut in the end 
both sides gave a little. The second tier of the Walton Institute, 
lor lop-level managers, is an extension of the first and is more 
company-specific. The center's refusal to release information about 
it suggests a problem encountered in custom programs. Traditional 
classrooms are by definition open to inquiry, while company pro- 
grams can be considered proprietary and therefore closed. 

Although uni\eisiiies and nonprofit institutes mav think of 
their executive programs as a service to the business coimnunitv 
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(anil they .nv), the tact remains that the programs — customized or 
nu t — arc big money makers in a highly competitive marketplace. 
As such, they may reasonably he seen as part of the larger vendor 
market. 

Vendors and Others 

Vendors are a variegated, not to mention vertiginous, assort- 
ment of organizations, corporations, associations, small companies, 
and individuals. Harriers to entry into the management education 
market are low. An individual w ith a ten-step method tor success- 
ful public speaking or a set. of exercises intended to facilitate team 
building has a product to enter the market. The for-profit vendor 
sector is freewheeling and entrepreneurial, resistant to quantitative 
survcv and generalization. 

Bv most accounts the nonprofit American Management As- 
sociation (AMA) was the major force in vendor management 
education before the l u 70s, although the Mcnningcr foundation, 
the Aspen Institute, and others conducted liberal arts executive 
seminars. The A.M.Vs presence in the licld evolved from manage- 
ment conferences, short workshops led by experienced executives, 
anil the four-week management course that is still the crow n jewel. 
Costing S *.()()<) for AM A members, the course announcement 
claims it is practical, "for doers.*' l or managers w ho are liberal arts 
graduates, the course "gets down to the nitty gritty of business." 
l or M l?. A. graduates the course w ill "cut through the theory and 
jargon and give vou usable, concrete skills." Today the VM.Vs cat- 
alog describes 2*"* seminars out of an inventory of 2,000 covering 
general management, functional areas, and people management. 

The AM \ monopolv. however, has been decisively broken. 
Ammig the growing numbers ot 'competitors, some nonprofit or- 
ganizations bear similarities to mainstream academic institutions. 
The Center for Crcathe Leadership, headquartered in (ireens- 
boro. North Carolina, distinguishes itself with research-based 
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instruction. Its centerpiece is a leadership development program, 
and one specialized course offered is Leadership at the Peak, a sem- 
inar for executives held in a highly symbolic setting— Pike s Peak 
outside Colorado Springs, Colorado. The center has diversified 
into general management and new product development, having 
created proprietary management simulations for both areas. 

Another outstanding and unusual program conies from the 
Western Behavioral Science Institute, mentioned in chapter 2 
because of its computerized delivery system for executives any- 
where. Its distinction also lies in the high level of participants and 
the complex global issues studied. The nonprofit American (irad- 
uate School of International Management in Clcndalc. Arizona, 
conducts a master's degree program enrolling 900 students a year 
from the United States and foreign countries. The School's Thun- 
derbird Management Center runs customized training courses for 
client organizations. Many of the 75 to SO faculty members have 
had extensive business experience. The focus is on three areas: 
languages, international studies, and world business. 

W hile academic providers of continuing management education 
debate w hether to customize their program offerings and if so, to 
w hat degree, there is no debate w hntsocver among for-prolit ven- 
dors I hey think directly in commercial terms and make strenuous 
efforts to differentiate their products and services. Vendor claims 
tor their answ ers to management problems are broadcast on a scale 
ranging from the understated to the clamorous. 

Wilson Learning, a John Wiley company, has invested heavily 
in interactive videodisc technology, which offers the advantages of 
on-site, on-demand instruction without instructors, A popular 
program, a live-module series for salespeople, managers, and ad- 
ministrators, has a site license fee totaling $30,000. The Strategic 
Management Croup, founded in 1981 by three W harton School 
lecturers, has developed management seminars centered on simu- 
lations run on personal computers. 

Some vendors add the tricd-and-truc appeal of celebrities. 
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Video Arts in Northbrook, Illinois, has gained much attention lor 
making effective management education and functional training 
videos starring John (llccsc, the rubber-legged alumnus of the 
"Monty Python" television show. Kenneth Hlanchard, author of 
The (hw Minute Manager, has leveraged the best-selling book into a 
vendor business, spinning off a group of management seminars- 
including "The One-Minute Manager (iets Kit." lie has teamed 
with another author-celebrity, Norman Vincent Pcnlc, on a busi- 
ness ethics book that forms the core of another seminar. 

Training firms aiul organizations such as those mentioned arc 
the most easily discerned part of the vendor business, Large cor- 
porations that have added training to their business lines mark one 
extreme among the vendors. The giant corporations can supply a 
complete package: materials, instructors, classrooms, and accom- 
modations, At the other extreme, a single consultant may have as 
tangible assets a Hip-chart and a lew slides. There is no way of 
know ing how main lull- and part-time consultants arc engaged in 
management education, but the number is no doubt large and 
growing. 

A study of vendor literature soon gives one the queasy experi- 
ence of inflated promises, overselling, and dog-eared ideas. One 
distrusts definitive answ ers to complicated management problems 
that inevitahlv contain ambiguity, trade-offs, and difficult choices. 
Hut it is hard to sell the truth, so vendors often make simplistic 
claims in advertising the product. And this phenomenon is not pe- 
culiar to the vendor business. Ragged quality w ill likely persist as 
an issue here just as it exists for all other providers, including uni- 
versities, w hich must worry about the caliber of teaching in their 
many classrooms. 

Off-the-shelf materials and seminars account lor a large part of 
corporate spending on outside services and materials. From the 
customer's vantage point, vendor products and sen ices arc holding 
their ow n. I a man Porter and Law rence McKihhin report that 
company managers responsible for management education rank 
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vendors below in-housc programs hur above university programs. 4 * 
And they indicate that companies plan to fill f uture needs tor lower 
and middle management education from the following sources: in- 
house programs first, vendors second, anil universities third, l or 
executive education, however, vendors are listed as the preferred 
source, with universities second. 

Vendors have advantages as specialists in practical short 
courses that minimize time aw ay from the job, and thev teach on 
site or at locations convenient to company facilities, Apparently 
they are doing a satisfactory job of tailoring their sessions to the 
requirements of companies that continue to engage them. 

Agendas for Management Education 

Since World War II, continuing management education has 
developed into a widespread, expensive activity anil a growth 
industry, \iul the notion of lifelong education has brought man- 
agement closer to fulfilling the promise of professionalism. Since 
multidivisional organizations arose, creating a need for professional 
managers, private industry has come to acknowledge management 
as a career, not a mere accident of promotion. In fact, l .S. busi- 
ness may have overvalued management. Hy assigning the highest 
material and symbolic rewards to management, it has influenced 
talented and capable employees to leave functional specialties in 
which thev might otherwise have happily remained and conceiv- 
ably made a greater contribution. 

In contrast to the private sector, government has hail more dif- 
ficulty accepting the idea of the career manager, even though the 
civil service grades offer a ladder of adv inccmcnt . At least, the 
path upward is slower and the candidate receives less attention and 
less grooming for future rcsponsibilitic . The civilian agencies of 
the federal government have enormous management responsibili- 
ties, but man\ lack a clear strategy and a supportive culture. (iivil 
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service officials can do only so much to improve the situation; they 
need unflagging support from politicians. 

The federal government is of course the largest conglomerate 
industry, embracing the widest diversity of functions, purposes, 
and products. But no matter how different its parts, some rational- 
ization should he attempted for the systematic development and 
education of its in-housc leadership. It is hoth centralized and de- 
centralized w ithout a plan except in a few agencies. Perhaps the 
division some corporations arc adopting could he a model: up to 
the middle management level, education is decentralized; at the 
senior management and executive level, it is centralized. 

The armed services face some soul searching about their defi- 
nition of a military officer in the late twentieth century. Is the 
management of a multibillion-dollar weapons program worth less 
professionally than the command of a ship, a fighter squadron, or 
a briuader To meet operational requirements, remain at the fore- 
front of' technology, and cope with fiscal austerity, the military 
mav need to honor and reward officers who are expert managers. 
At the same time, the services have 10 gear up their impressive 
educational machinery to deliver in-depth management education 
to the many officers who need it. 

(iovcrnment has lessons to teach industry as well. The organi- 
zation most committed to continuing education of its leaders is not 
n I'ortuuv "M)(f company but any of the uniformed services. Al- 
though thev mav be single-minded about battlefield and technical 
education and too little concerned with intellectual rigor, as some 
cl itics charge, the uniformed services nevertheless believe strongly 
in career-long formal learning, anil there is no doubt about the 
commitment. Moreover, their courses pay consistent attention lo 
sirategv — and not only in programs for executives and senior offi- 
cers but also for junior grades. Hv comparison, main companies 
still believe strategy belongs exclusively at the executive level. If 
sirategv is to inform everything a company does, and many ob- 
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servers believe it should, supervisors ami managers need to know 
how to think strategically and need to learn it earlier. 

Two more features of government programs deserve wider 
consideration. Candidates for the Senior Kxecutive Service are 
assigned mentors who counsel them on career development. Men- 
tor relationships are not popular in private industry. They mav 
develop informally when the conditions and the chemistry are 
right, but even then the parties may have to contend with others' 
perceptions of favoritism. A few companies have made sanctioned 
mentor systems work, but not many have followed their lead. The 
explanation may have less to do with logi tics or the perceived cost 
of managers spending time counseling management candidates 
than with the managerial culture as it has taken shape in this coun- 
try. 4 '* Whether or not the Hat organization becomes the dominant 
organizational form, a mentor system could enhance managerial 
development in private industry. 

The management excellence framework developed by the fed- 
eral Office of Personnel Management also suggests a possibility for 
large companies. An objective study of how an organization's best 
managers actually manage could reveal findings useful in corporate 
classrooms. Kmplovcc-students would likely grant authority to 
such profiles and might have a stronger identification with them 
than other vehicles for describing effective management. The 
study could show a company's culture and strategy in action— or 
it might reveal portions of either to be phantom abstractions. Ki- 
ther outcome would be worth knowing. 

Corporations and companies whose earnest spending has 
largely fueled the management education business should ask 
what, precisely, the money is buying. Technical training can be 
measured against clear-cut behavioral objectives. This is not the 
case with management education, but the difficulty is al! the more 
reason to push ahead with assessment efforts. More generally, cor- 
porations should recognize their teaching function as an essential 
business mission. They are in a sense educational institutions. 
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In theory, universities and business schools should he high- 
qualitv producers in the Held. They should he concerned that 
corporate customers often see their effectiveness as lagging behind 
that of company and vendor education. Is it lagging quality, is it 
too much abstract or theoretical instruction, or is it some other less 
essential characteristic? A related question concerns the compati- 
bility of customized courses with the values of an academic 
institution. Debate on this issue inside business departments and 
schools as well as in the institution's central administration may be 
fervent, but it is better that a thorough debate precede, rather than 
follow, any action. 

Some issues cut across the boundaries of institutions engaged 
in management education. First, it is apparent from examining the 
curricula that few American executives study technological change 
and its implications for the workplace. Vet all confront these issues 
daily. With the exception of the military, there are few course titles 
on technological change, whether in business school, corporate, or 
government catalogs. It may be that technical specialists moving 
into general management are better served by courses that oroaden 
their skills than are managers in the routine pattern who wish to 
increase their technological know ledge. 

Second, courses concerning international aspects of business 
and management are noticeably absent. These subjects appear, il 
at all, only for top executives, although many managers are in- 
volved in markets expanding abroad. In a good business school 
there mav be one course on "Business, Government, and the 
International Keonomy" that treats another country's culture, eco- 
nomics, and polities, but it stands alone even if students favor it 
strongly. The specialist curricula cannot accommodate more, Nev- 
ertheless, educators are devising ways to incorporate the global 
view into the curriculum. Some schools offer master's programs in 
international business, others have cooperative programs abroad or 
urge students to study a foreign language, I'aculty also need expo- 
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sure to other cultures. At least there is concern, if not ready 
answers to the problem. 

And third, a word may he added in support of the so-called 
soft skills compared with the hard subjects. It is not without reason 
that corporations stress interpersonal skills and behavioral abilities. 

There is the fact that competition increasingly lies in services 

attention to the customer. Just as new combinations of companies 
are joining service industries, so the individual company must 
compete in serving the client. The skills of listening, presentation, 
negotiation, cooperation in a team or group, and dealing with cul- 
tural diftcrences, all take on value in the growing service sector, 

Still, the tension between the quantitative and behavioral 
aspects of management, which developed at the inception of 
management studies, persists. Courses premised on functional in- 
tegration are rare and not respected by advanced students trained 
in specialties. Not realizing what they will need in top manage- 
ment roles, they tend to scorn the gencralist and admire the expert. 
Yet business, government, and the military cannot divide their 
management needs in this way. 

There are individuals, inside and outside academia, whose in- 
vestigations directly address functional integration. (Jcorgc (). 
Klcmp, Jr., and David C. McClelland have done extensive field 
work to discover the distinctive competencies of outstanding senior 
managers. 4 ' Their institutional sample included corporations, a 
volunteer organization, colleges, and military hospitals. The re- 
sults describe a set of interdependent cognitive, behavioral, and 
affective skills. According to their model, managerial effectiveness 
depends on integration. This area of inquiry, with its potential for 
balancing specialization, deserves more attention as managerial 
curricula arc evaluated. 

The agendas for management education arc crowded with is- 
sues of first importance. Curricula need to be reexamined, and the 
major providers should consider the questions together, Our study 
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suggests that managers arc not getting the knowledge necessary lor 
the changing world of international economic competition. In the 
final analysis, our country's future depends greatly on the ipiality 
of leadership from its managers in government, corporations, and 
the military. 
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iL he professions in Aniericsi s economy comprise an impres- 
sive percentage of the work force. They command high-level 
.salaries ami their performance directly affects economic affairs. 
Beyond their eon tri I mt ions to the business of living, their services 
are vital to the well-being of millions of people in our socictv, ami 
we count heavily on their leadership. So it is crucial that they be 
aw are of the latest information in their lielils of work. 

While there are some similarities to management education, 
particularly in courses to improve skills in working w j t |, people, 
the programs for professional persons arc unicpic w hen the subject 
matter is specific to their occupation. 'This complicates the <]iics- 
tion of who will provide it and adds to the sharp competition 
among providers. 

!o indicate the educational opportunities available for profes- 
sionals, we present three rather disparate groups: engineers and 
computer scientists, doctors and law v ers, and accountants and 
bankers. W ithin each group there are clear relationships, but w hen 
they arc considered together they reveal a w ide range of differences 
in patterns, methods, and problems. Many individuals operate as 
independent practitioners or in small enclaves banded together for 
special services. ;ind the majority practice in the private sector. He- 
cause most w ill have access to computers and such equipment, 
technological deliver) of the latest information is especially prae- 
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tical and being iucd increasingly to reach them. Professional 
societies remain a primary resource for training as well as tor 
maintaining standards of performance. 

For years the most able practitioners have accepted the respon- 
sibility fer keeping themselves abreast of new developments in 
their fie'ds Professional journals and national associations have 
served veil, and informal exchange with colleagues has been effec- 
tive. Now, however, the explosion in knowledge and information 
and the constantly changing specializations complicate the process 
and confuse the effort. It is no longer possible to assume that on 
their own initiative professional practitioners w ill keep up to date. 
They — like managers and skilled technicians — need continual ac- 
cess to learning. 

Changes in the Professions 

The challenge of updating one's knowledge may be greatest for 
the engineer or computer scientist in the advanced technologies 
tnat are driving the revolutionary changes occurring in the world 
of work. Hut the invasion of those technologies info the practices 
of other professions creates a constant challenge there as well. The 
technological transformation of medical practice and the delis cry 
of health care is a well-known phenomenon. And the financial ser- 
vices offered bv bankers and accountants arc similarly undergoing 
profound adjustments. (onscqi.cntb , in all these fields we see the 
spread and growth of training activities for top professionals. 

Other factors arc also at work building the demand for further 
learning. Kach profession bear? witness to a spectacular expansion 
in specialties that • ;>in off into ever more narrow niches, and any 
professional person is hard pressed to keep up w ith their forma- 
tion — ;l iul their demise as old specialties become obsolete. There is 
little indication that the growth rate is slowing. On the contrary, 
in a world of increasing complexity, specialties are bred and take 
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hold: they appear as segments of knowledge that one mind can ma- 
nipulate. 

And the professional's task is further complicated bv far- 
reaching changes in public policies. T:u laws that shift like the 
sands, for example, must be studied quickly by accountants and 
lawyers whose clients are affected. The deregulation of banking 
ami th\r airlines caused dramatic adjustment not only in the indus- 
tries themselves but also in the professions serving them. 

Employers of professionals, like accounting firms and high-tech 
manufacturers, insist that their workers take advanced and contem- 
porary training. Thvir future rides on high levels of professional 
competence, so they have big stakes in keeping their staffs not just 
abreast but ahead of developments. Investment is increasingly tar- 
geted on the engineers, scientists, and technicians w ho arc ntal in 
the high-tech world. In-housc training progiams are extensive; tu- 
ition reimbursement and other allowances are gladly disbursed; 
and corporate connections with engineering schools, computer sci- 
ence departments, and research centers are spreading. 

Comparably, programs under company auspices mc growing 
tor the other professions: big corporate law firms sponsor their own 
training in house, the "Big Six" accounting fu nis have their cam- 
puses and enroll thousands of adults in training classes, and large 
banks ate extending internal ami external programs. In subsequent 
sections we wili ln:>k at some of these programs in detail. 

. I laudatory Requirements 

A more defined and orchestrated force hehmd the movement 
toward more education is the growing public interest in holdiim 
professionals accountable for their actions, be they surgeons, op. 
toinetrists, lawyers, or veterinarians. At issue is public trust and 
protection. Furthermore, the rise in malpractice litigation in many 
professional areas has spurred ci forts to find wavs to measure pro- 
ficiency regularly, Fdticahunal requirements often are the handiest 
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means of ensuring that a person is cquipp *l to continue practicing 
a profession. 

Increasingly, state legislatures are linking continuing education 
requirements to the renewal of licenses, and professional associa- 
tions on the state level are also enacting regulations for relicensing. 
A survey (table 6) slum s the grow th in mandators requirements. 
In I9K0, postprofcssional study was required of accountants in 
about two-thirds of the states; eight years later, the requirement 
was nearly nationw ide. Other groups saw even greater increases. 1 

On the w hole, the regulations are written in general terms and 
leave decisions on course content to the administrative bodies and 
professional organizations. Kor example, North Dakota's rules for 
law vers set forth a general statement of purpose, authorize a com- 
mission of seven law vers appointed by the state bar association to 
administer the program, and stipulate at least 45 hours of legal 

Table 6 Growth In Mandatory Continuing Education Related to Licensure, 
1980-1968 

Numhcr of Number of 

Slates m Stales m 



Professional Group 
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Architects 
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1 


Certified public accountants 


30 


48 


Dentists 
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14 


F!n<jinc2t?rs (professional) 
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[ awyers 


l J 


31 


Nurses 
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Physicians 


20 
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Social workers 
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l.'eense.J practical vocational nuises 


1 i 


\2 
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.study (approved by the commission) during three-vear intervals. 

The state bar proposed the rules, and the North Dakota Supreme 
Court approved them. Law yers rile a report of compliance; failure 
to do so brings possible suspension of the right to practice. 

California, how ever, exemplifies state legislative action that has 
moved steadily toward more explicit requirements to control the 
quality of professional services. Supported hy the state associations 
of realtors and real estate brokers, the legislature first directed the 
commissioner of real estate in V)76 to adopt regulations prescribing 
continuing education as a prerequisite for license renewal. Since 
then, details have been specified w ithin the total of 45 hours of 
education to be completed during the four years prior to license 
renewal. At first, only three hours of the total were specified for 
ethics, professional conduct, and real estate law. Two years later 
certain hours were set for consumer service and protection is- 
sues. In 1986, the consumer protection clause was modified to 
make room for three hours on realty agency responsibilities, in- 
cluding disclosure and confidentiality. The rules have tightened in 
specificity. 

Mandatory continuing education for reccrtification has returned 
large numbers of adults to one sort of classroom or another. As 
such procedures increase, the business of accreditation multiplies, 
with agencies, specialty boards, and bureaucracies established in 
state offices— a growth industry itself. And, as education is rhe 
means chosen to satisfy requirements, it becomes a lucrative and 
therefore competitive field for providers. 

Disputes' Anion i* Providers 

I here are at least four kinds of providers of continuing pro- 
fessional education: institutions of higher education, employers, 
commercial vendors, and professional societies. According to ex- 
perts who are themselves providers, contention and confusion 
abound in the arena. Not only has the field expanded rapidly and 
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heated up competitively, hut also some of the main providers op- 
erate from agendas that have long been in plaee and habits that are 
only beginning to adjust to changing demands. The problem is one 
of turf, territory that one or another provider considers to be its 
own responsibility as well as a source of income. 

Furthermore, the old contentious argument between the cor- 
poration and the campus still goes on, complicated by a lack ot 
clear definition of what type of training is wanted for what pur- 
pose. Is it speciali/.cd scientific or factual material to update 
practitioners in a particular professional field? Or is it more general 
human resource development that requires behavioral and attitu- 
dinal change to improve the professional's ability in working with 
others, in personnel management? This latter type of training 
naturallv applies across professional fields and is not necessarily 
specific to any industry. 

The division between the specialized scientific courses and the 
human relations courses is not unlike the tension seen in manage- 
ment education between hard knowledge and soft skills, Mans 
professionals need both, so providers might sensibly consider their 
contributions toward one or the other. 

Some corporate training officers suggest that higher education 
should concentrate on sorely needed human resource development, 
leaving the more technical, specialized aspeets to the companies. 
As Robert Young, president of Lockheed Kngiueering and Man- 
agement S\ stems, savs, "We have no trouble hiring and training 
top-notch technical personnel, but we find that these people often 
have trouble working as part of a group/' 1 lis sentiments arc ech- 
oed throughout technical industries and elsewhere. 

Still, executives doubt the university faculty's ability to change 
and adjust teaching methods and content toward these ends. Hadi 
Poster, president of the Aetna Institute for Corporate Kducation, 
says: 

Yes. we would put human ''clarions K&l) money in the universi- 
ties, but the faculties will have to overcome 40 years of tradition. 
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They tend to replicate themselves and even when thev wain to 
change, thev don't know how. They don't want to even walk In 
the continuing education offices, 2 

The comment reflects w hat we have heard before from corpo- 
rate leaders who lino! the university world unprepared, unable, or 
unwilling to meet their training needs, Such criticism, however 
warranted it may be, does little to illuminate the issues. The effect 
is to eliminate the universities as providers of some types of train- 
ing that professional people need. 

A closer analysis may prove helpful in clarify ing the situation. 
After alb universities are no more monolithic than large corpora- 
tions. All have divisions and branches that serve verv different 
functions and purposes. Two university divisions arc most per- 
tinent to this discussion: professional schools and programs of 
continuing education or extension services, Tlv schools of medi- 
cine, law , engineering, and business have contributions to make in 
updating professionals in special subjects or know ledge areas. 

Schools of continuing education, being more general in curric- 
ulum, could be expected to offer more courses lostcrinu human 
resource development and skills in dealing with people. Adult 
educators in such prourams might well consider more focus on 
human relations ami managing personnel — arid incidentally attract 
enrollment, since this is a large area of need that no one provider 
seems to be adequately tilling. 

We are not suggesting that a practitioner from the held should 
return to a professional school for human relations skills that the 
school failed to teach in the lirsr place. Whether medical, legal, or 
engineering, such schools have not demonstrated concern with this 
area, except perhaps when schools with training for clinical prac- 
tice have taken time to aid students in interpreting their personal 
experience. 

The universities' professional schools hold a more secure place 
in specialized training, but questions about their performance keep 
surfacing, For example, are the professional schools, particularly 
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those most influenced by the pace of technological change, keeping 
up so that they can otter the latest information in the field? A voice 
from the corporate side expresses doubt that the schools are in the 
forefront: 

Industry has gone ahead of acidemia. . . . There is a time w arp 
when the product changes so fast it compels industry to provide 
its own education, , . . Specialization compels reeducation to di- 
versify the usefulness of specialists whose specialties arc obsolete.' 

Whether industry leads or not, and no doubt it does in certain 
areas, beneficial alignments between academia and industries are 
growing. Both sides arc struggling to reach "the cutting edge/ 1 as 
the popular phrase puts it. Faculty in professional schools and 
practitioners alike are scrambling to keep up with the pace of ad- 
vancing knowledge in their fields, and the welter of information 
aggravates the problem. 

The time factor is crucial in the equation f< technological per- 
sonnel. Industry must move quickly, while universities keep a 
more stately pace. Although the difference is inherent in their 
purposes and practices, both parties seek more cooperation. The 
most successful schemes involve specific professional groups for 
particular purposes that benefit both parties. And they require 
negotiation at top levels on both sides. 

Corporations Sell Their Courses 

At the same time, corporations arc selling their educational 
services to each other and on the open market to technological per- 
sonnel and advanced professionals. Bell South, for example, has 
expanded its employee and customer training to form an extensive 
network of learning centers open to the public in nine larger cities 
of the South. Courses include engineering, telecommunications 
management, and technologies. The company even sells profes- 
sional development courses in kits for correspondence study. Bell 
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has trained members of the military, state anil federal government 
employees, and workers from do/ens of businesses, small and 
large. The Southern Assoeiation of Colleges and Schools accredits 
the programs. 

Many corporations have joined the vendor market, especially* in 
ottering advanced technological training to engineers and computer 
scientists. Accounting firms sell courses to their clients. The en- 
trance of companies into the business of educating professionals is 
a phenomenon with far-reaching effects. As demand grows, so 
does the supply of educational products. 

Prof ess ion a/ Societies Play Key Pole 

Competing— and sometimes cooperating — m it h other providers 
are the various professional societies. Cooperation among corpora- 
tions, large universities, and professional societies is outstanding' 
lor the technical fields, hut many links are still weak. I'or other 
professionals, like doctors, lawyers, accountants, and bankers, na- 
tional professional associations, with their state and local bodies 
and untold numbers of specialty boards, plav kev roles as providers 
of ongoing education. The associations arc decplv committed to 
serving their members' educational needs and particularly so in the 
professions facing mandatory reijuireinents for state licensure. Hut 
they are not always organized to provide it adequately or effi- 
ciently, and their rhetoric sometimes in Hates the content of their 
programs. 

I Icrc is where the c\cr-multiplving specializations exert a force 
toward disintegration of the professional group and hence the ef- 
fectiveness of large national associations. Critics charge that the 
focus tuis grown too narrow as each subspecialty forms its own 
board or society. The result is fragmentation and u.fliculty in get- 
ting groups to work together for the lifelong education of their 
professional members. KaCi is on its own track and tries to protect 
its turf. 
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University schools of continuing education or extension ser- 
vices have long offered a variety of programs and individual 
courses for intellectual stimulation to older adults who want the 
challenge of learning something new or who w ant to master a new 
skill to enhance work performance. Hut until recently they have 
not offered work specially designed to upgrade professionals; theirs 
has been a more general curriculum in which some practitioners 
have found suitable advanced courses. 

In the last decade, these schools have begun to work more 
closely w ith pofcssional associations to plan programs in fields 
such as information technologies, business and finance, and real 
estate. Certificate programs, tor example, are given through 
I larvard's Extension School in administration and management, 
applied sciences (including computer science), and public health. 
Kach represents one \ ear of stud v bcvoiul the bachelor's level. 

New York University's School of ( Continuing I'.tlucation admin- 
isters one of the most ambitious and varied continuing education 
programs in the country. Hot li certificates and diplomas can be 
earned in such subjects as personnel management, training and 
management development, magazine publishing, and bank lend- 
ing. The courses are aimed at an advanced professional audience 
needing to develop conceptual and technical skills for promotion. 
(An undergraduate degree is a prerequisite for admission to a di- 
ploma program.) 

l or their faculty these schools often cmplo\ practitioners on 
a part-time basis so that thev can add or drop courses quickly 
according to market demand. These teachers bring practical expe- 
rience into the classroom. ;iud the\ supplement regular faculty 
who are unable or do not w ish to teach a course. This type of 
expanded course listing serves nunc people, invites advanced stu- 
dents, and generates income, b also enlarges the universities' place 
in advanced professional training, which is n last-growing sector of 
the commercial learning industry. 
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From this general view of the various providers, their disputes, 
and their diversity, we look at the situation in several professions 
and report on what is happening in training efforts. 

Engineers and Computer Scientists 

At the moment, engineers and eomputer scientists have been 
getting national attention, because of shortages in both fields and 
because they are vital to technological progress. Moreover, it is dif- 
ficult to find a profession that the accelerating speed of change has 
hit harder. According to the National Academy of Kngincering 
(NAK), the average engineer's knowledge depreciates alarmingly 
from three to seven years after formal education ends, 4 A different 
source reports that, as of IWi, the half-life of a mechanical en- 
gineer's knowledge was seven ami one-half years, an electrical 
engineer's five years, and a software engineer's two and one-half 
years/ Moreover, a career that didn't exist when a person entered 
college may be in demand by the time he or she graduates, just as 
another career fades away. This means that engineering faculty 
have a task as I lerculean as practicing engineers to keep up to date. 

With such a ratio of obsolescence in knowledge to the typical 
engineer's career lasting forty years, there is only one solution- 
more education easily available in many formats that can be 
• edged into an already hectic work life. In fact, main seminars, 
workshops, and short courses are widely available as well as some 
advanced credit and degree programs, lint they are not leaching 
sufficient numbers of engineers. 

In June IWK, after months of intensive investigation. N All's 
Committee on Career-Long Education for Engineers issued a 
lengthy report with recommendations for improving delivery of 
continuing education to the 2.6 million engineers and computer 
specialists engaged in engineering-related jobs. The committee's 
report described the situation: 
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A gulf exists in engineering education today. We have a highly 
organized and effective system of degree-oriented education and a 
sporadically effective, sonictiines outstanding, sometimes unre- 
sponsive, and often murky set of elements that address education 
needs that begin when a student leaves degree-oriented programs/* 

Clearlv the Academy's committee thought that the needs of engi- 
neers were not being met, even though it acknowledged that some 
efforts were outstanding. 

Among the more effective programs arc those cited earlier as 
examples of delivery systems for learning: Stanford's instructional 
program for Hewlett-Packard and other companies, California 
State University's program from the Chico campus, and others in 
Marvland and Virginia aimed at practicing engineers. Fittingly, 
engineers are being served by telecommunication networks — far 
more so than other needy professionals, And engineers profit 
further in advanced education from closer cooperation between 
university departments of engineering and some of their pro- 
fessional societies. The pattern is unusual compared with other 
professions, whose associations operate more independently ol the 
universities, 

An example of cooperation is the Association for Media- 
Based Continuing Knginccring Kducation (AMCKK), a university- 
professional cooperative begun in the mid-seventies with funding 
from a public-private alliance, the National Science Foundation 
and the Sloan Foundation. AMCKK advocates, coordinates, and 
markets short noncrcdit courses lor engineers, scientists, and 
other technologists. Daily programs are broadcast by satellite 
from universities, and in 1°NN the count was approximately 500 
courses in 16 disciplines, reaching an estimated audience of 22,000. 
The sponsors review the topics annually to keep courses up to 
date, drop outmoded ones, and introduce new and emerging 
technologies. 

I'Yom this creative base came the National Technological I'ni- 
versitv (N I L), consisting of 24 universities in the AMCKK 
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consortium and devoted mainly to mastcrVlevel work. Operating 
from administrative headquarters in Kort Collins, Colorado, the 
university manages the satellite delivery and coordinates course 
offerings that go to more than 245 receiving sites for employed 
engineers. The course enrollments for totaled JJOO, The 

courses not only come to the workplace, hut they can also travel 
with the engineer who is transferred to another company loca- 
tion. N I L otters sev en master of science programs: computer 
engineering, computer science, electrical engineering, engineering 
management, manufacturing systems engineering, materials sci- 
ence, and management ol technology— all accredited l>v the North 
Central Association of Colleges and Schools. 

It is an admirable system that takes advantage of technological 
delivei y and carries instruction to people at work — a demonstration 
ot what can he done h hen industries, universities, and government 
pool their resources in a combined effort with good leadership. 
About 60 corporations plus government agencies are sponsors. Hut 
the courses are costly and generally reach only large corporations: 
small companies lack similar access or sufficient means. NTL is 
trying to solve this problem through regional consortia of small 
companies. 

Additional numbers — many thousands — simplv audit courses 
or view special programs on timely topics. N I L is carrying short 
"tutorials" led by eminent research faculty and sponsored bv the 
American Association for Artificial Intelligence. Other instruc- 
tional programs originate from corporate facilities at Motorola, 
Hewlett-Packard. Kastman Kodak, and NCR in Dayton, Ohio. 
The network is extending its services and its audience. 

Another professional g'oup. the Institute of I'.lectrieal anil 
Kleetronics Kngineers (II\KI\). i.;is long been concerned with ad- 
vanced learning. Its satellite scries also features experts on the 
latest subjects and frequently draw s sizable numbers of engineers. 
Urn .hese programs are less training oriented and more apt simply 
to provide exposure to a current topic. Home video tutorials on 
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engineering subjects are selling well, bc^cr apparently than IKKK\s 
individual workbook packages. 1 * 

Major high-tech companies have extensive in-housc continuing 
education through their decentralized delivery systems. Kew in- 
deed do not have their own liaison with universities located 
nearby. Hoeing, Martin-Marietta, and Tektronix arc among many 
such companies. Hughes Aircraft founded its own Communica- 
tions and Data Processing Institute in IW5 to strengthen the 
capabilities of its professionals in specialties like computer systems 
analysis and design and business software engineering. Several 
programs give professional certification. 

Creative individuals have established other kinds of nontradi- 
tional engineering training programs. One of them is liernard 
Cordon, the engineering executive of Analogic, Inc. Trained in the 
Navy and accustomed to military standards of discipline, Cordon 
wanted to prepare engineers for effective, competitive leadership. 
In IW7, he opened the Cordon Institute in Wakefield, Massachu- 
setts, offering a master's degree in engineering management to 
working engineers chosen by their companies for their leadership 
potential. The program has degree candidacy status in the New 
Kngland Association of Schools and Colleges. It lasts a year and is 
a full-time undertaking for which employers pay the $15,000 tui- 
tion and are expected to continue salary and benefits, ;< sizable 
investment likelv to be beyond the resources of many small busi- 
nesses. Seven students graduated in l°M and ten in I WW, six of 
whom were foreign: one was from Siemens in West Ccrmany, an- 
other from Toshiba in Japan, and four from the People's Kepublic 
of ( ihina.*' 

Some universities on their own initiative have broken the mold 
of traditional engineering schools in order to assist working profes- 
sionals, and so have attracted corporate attention and support 
through enrollment. The computer science department and the ex- 
tension department of engineering and science at the University 
of California, Los Angeles, offer \H carefully tailored courses 
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from which individuals design personalized programs. University 
faculty teach the classes over one or two weeks. In Boston, North- 
eastern University has professional certificate programs in six 
technological areas with evening classes for two hours a week over 
ten weeks. The university makes an effort to accommodate the 
engineer's work schedule. 

Numerous other vendors have joined the growing market. 
Some are well established, like the Center for Professional Ad- 
vancement in Kast Brunswick, New Jersey. Krom its beginning in 
l°67 until I9N4, the center served more than 100,000 students in 
4.000 post-baccalaureate courses. Kor updating its courses, die cen- 
ter relies on an international network of practicing engineering 
professionals. Courses, intensive nnd short, are given at the center 
or on site for companies in the United States anil in Kurope. Many 
other "third parties" of this sort have appeared more recently; 
where there is a need, someone will (ill it and soon in organization 
is created. 

With what appears to be a crowded marketplace of providers, 
there would seem to be ample opportunities for engineers and com- 
puter scientists. Moreover, they are heavily organized professions: 
l\'(crson's (ttthte lists 6* engineering professional anil trade as- 
sociations — computer lielils not included. Although several are 
umbrella organizations, most represent specialties and therefore 
complicate efforts tow aril concerted action to benefit all engineers. 

A more basic problem is motivating individual engineers to take 
responsibility for their own advanced learning. There are no man- 
datory state rei|uirements for licensure, and many employers do 
not put pressure on their engineers to keep up with fast-breaking 
knowledge. Hence individual initiative is vital. As someone put it, 
continual studs must become a habit, not an option. 

These issues troubled the National Academy of Knginecrinu's 
committee on career-long education and prompted recommenda- 
tions that could sensibly be considered for any profession. The 
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committee's IVSS report, Focus on the Future % called tor a national 
action plan to include; 



• Formation of a national advocacy group with representatives 
from industry, universities, professional organizations, gov- 
ernment, and private providers to foster greater coherence in 
continuing education programs. 

• A svstcms approach whereby an undergraduate degree is seen 
as the tirst of several steps in a practicing engineer's career. 
Further education, which unifies past training and work-in- 
progress, must be made available to those lor whom access is 
difficult. 

• F.ncouragcmcnt from employers, public and private, for 
advanced training, with education objectives linked to or- 
ganizational goals. Company policy should link continuing 
education to recognition, potential wage increases, and profes- 
sional advancement. 

• Adaptation of educational institutions' curricula to advances in 
technology, so that baccalaureate degrees reflect familiarity 
wiih them. 

• Increased federal and state government responsibility for con- 
tinuing engineering education. The committee suggested thai 
the National Science Foundation be given primary respon- 
sibility for supporting model programs, innovative use of 
instructional technologies, and research into career-long edu- 
cation, including better data collection. ( Congress should review 
tax laws to determine whether they inhibit participation and 
whether tluv create obstacles to universities wishing to offer 
continuing professional education. 

■ Strengthening professional organizations' outreach to engineers 
and promoting their concern for career development. Some ac- 
tions suggested are: skills identification, proficiency testing, 
program review and other clearinghouse activities, establishing 
national on-line databases 10 provide information on engineer- 
ing courses and conferences, and business .••■rt-up assistance. ,u 
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Several recommendations reflected and elaborated on concerns ex- 
pressed in 1982 by the Massachusetts Institute of Technology's 
study of Lifelong Cooperative Education and again in 1985 1>v the 
National Research Council's report on (Continuing Education of En- 
gineers. One cannot fault the profession for tailing to examine its 
problems or to develop sensible recommendations. Hut we mas- 
suggest that it is time for studies to give way to implementing 
action, particularly since this field is essential to our national well- 
being. 



Attorneys and Physicians 

I he legal ami medical professions are big businesses which ac- 
count for huge expenditures in our society a?ui I'Mtrol important 
segments of the economy. In addition, they arc increasingly be- 
coming commercial organisations w ith management problems anil 
marketing concerns. The professional medical or legal practice 
once was a self-employing ami self-centered operation that focused 
on individual clients ami was built on trust or personal loyalty. 
Today both professions arc generally practiced in groups that ac- 
commodate the growth in specializations and research knowledge. 
'I heir leaders, who require managerial and financial skills, are 
studying risk management and ethics in continuing education as 
well as the latest information in their specialties. 

Advancing technologies have invaded both professions to a 
remarkable degree. In law, computer-driven processes handle pro- 
duction and billing procedures; in medicine, they go farther, 
beyond office routines into diagnosis and the delivery of care. Med- 
ical technologies transform hospitals and the treatment of patients. 
Probably no profession has seen a greater revolution in its practice 
than medicine— now so dependent on revelations fn.m the latest 
machine that can sec into the human body and report on all it sees. 
The only clement that protects doctors' know ledge from the rapid 
"hall lite** decline experienced by engineers is the stability of the 
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human body. Continuing education for doctors is therefore more 
additive and cumulative, and in this respect education tor lawyers 
is similar. 

Moreover, in contrast to engineers and computer scientists, 
doctors and lawyers are experiencing a tightening of mandatory 
requirements for licensing, Lawyers have seen state regulations for 
continuing education spread from 9 states in 1980 to 31 states in 
I98K. Similar requirements for doctors, who have strongly resisted 
them, increased onlv slightly in the same period, They point 
out rightly that their re-education occurs daily in doing hospital 
rounds with other doctors, in departmental boards, in extensive 
reading, and in frequent conferences, furthermore, numerous spe- 
cialty boards yoke ongoing learning to keeping one's status in the 
registry. 

Nevertheless, public insistence on the competence of physi- 
cians brings immense pressure for formal and timely updating of 
skills. Dr. Bruce liellande of the Southern Medical Association 
sa\s that the public interest in medical malpractice "horror stories" 
has driven state legislators to impose requirements for further 
study as a means of ensuring competence. W ithin this regulatory 
thrust, physicians arc fortunate in having the powerful American 
Medical Association to represent them. Much of the existing leg- 
islation is based on standards set by the association. And a closely 
related body, the Accreditation Council for Continuing Medical 
Education, operates nationally to approve courses or activities that 
will be recognized to fulfill requirements. State medical societies 
arc part of this process on the local level, 

'These medical organizations exert strong influence on providers 
of continuing education, who must seek accreditation to be able to 
give credit for their educational offerings. As of" April IWN, the 
national council had accredited 4^0 providers and state societies 
had designated l,K~5 providers, including medical schools, spe- 
cialty boards, hospitals, state medical societies, voluntary health 
organizations, drug and equipment vendors, and other commercial 
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providers. 11 Altogether, the number of providers and the annual 
monetary outlay in this field are enormous. More important, the 
medieal profession— through this approval mechanism— has con- 
siderable control over its own continuing education and the quality 
of the programs recognized tor credit. 

Some medical schools are particularly generous with course 
offerings and independent study arrangements (with a facultv 
monitor) for the practicing physician. Harvard Medical School's 
department of continuing education, for example, offers some 150 
short courses annually to more than 1 9, (XX) doctors, making it one 
ol the largest single academic providers. Other large programs are 
at the Universities of Texas and Michigan, the L'niversitv of Cali- 
fornia at I. os Angeles, and Stanford. 

It is difficult to evaluate the continuing education that doctors 
get from attending regional and national conferences with work- 
shops and presentations on substantive topics relevant to their 
practice, lint many thousands will attest to their value and point 
out that here they saw demonstrations of new techniques or 
equipment and exchanged research findings and opinions with col- 
leagues. Such association meetings have long served the medical 
held as well as all other major professions. 

Doctors have a unique program — also sponsored bv their 
American Medical Association. Since 1968, the Physicians Recog- 
nition Award has been given to those who have continued their 
own learning in activities approved by the association. One, two, 
or three-year certificates are awarded for 50, 100, or 150 hours 
of study. In I9S7-IOHS, awards went to some 24,000 doctors. 
Several states accept the certificates in fulfillment of mandatory 
requirements, 

Lnlike the medical profession, with its tidy organizational 
structure and the all-embracing AM A to watch over continuing ed- 
ucation requirements and encourage doctors' advancement, the 
burgeoning held of law has more masters and different orija- 
ni/ations involved. Therefore, less coordination exists national! v; 
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the profession is more like engineering, in which no coalition 
operates nationwide to provide cohesion, act as a clearinghouse tor 
offerings, or advocate career-long training. 

Yet the legal profession has long expressed concern for contin- 
uing education. As early as l°47 the American liar Association and 
the American Law Institute agreed on the need. And the latter w as 
to assume responsibility lor "a national publication program, con- 
tinued development of correspondence courses, distribution ol 
continuing legal education information to state bar associations, en- 
couragement of state and local bar associations, and underwriting 
the cost of their participation. " i; 

Hut it didn't happen that way. Although many activities for 
further learning were begun, both organizations continued to en- 
courage them ami neither apparently played the dominant role 
educational! v. There followed three Arden I louse Conferences on 
the subject. The first, in emerged with a consensus that the 

bar itself must be accountable for continuing education of prac- 
ticing lawyers, with each state taking a coordinating role; that 
programs must emphasize professional responsibilities as well as 
specialized courses; that training must be available for newly ad- 
mitted law vers, and that law schools have a special contribution to 
make." 

Five years later, at Arden House II. participants reaffirmed the 
consensus of Arden House I and added the need for improving 
educational programs and techniques along with improving the or- 
ganization and financing of continuing legal education. 14 Arden 
House III in November I VST reflected the same topics and con- 
cerns. In fact, the agenda was similar for all three sessions over the 
30 years. At least it is evidence of the legal profession's quest for 
increased competence and excellence, and there has been consid- 
erable expansion in related programs and state activities. 

Since l°7(), the profession has undergone profound change 
anil tremendous growth in the numbers of lawyers. Very huge 
firms have emerged with constantly expanding specialties, offices 
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around the world, anil high costs. Thus, even though our litigious 
society has produced growing demand tor legal services, competi- 
tion has risen sharply, leading firms to pressure members to solicit 
business, generate hilling hours, and strive to retain clients. Of ne- 
cessity, the burdens of marketing and business planning strategies 
have fallen on the profession, lending it an unwelcome commercial 
image. Mounting Malpractice insurance costs and the increased 
threat of litigation or disciplinary sanctions encourage both volun- 
tary and compulsory efforts to enhance professional performance. 

Among the professions, lawyers had the greatest increase in 
state requirements for postprofessional education within the last 
decade. States vary widely in their requirements. Virginia man- 
dates a minimum of « hours annually, while Texas, Minnesota, 
and Iowa have set 15 hours. Some reporting cycles arc two years, 
like Vermont's; Colorado. Idaho, North Dakota, and others have 
three-year periods. And. with the exception of ethics (study of 
which is required in at least six states), no subject matter is gener- 
ally specified. 1 * 

Within the legal profession, a debate rages over compulsory 
versus voluntary continuing education. Proponents of compulsory 
education say that at least such requirements show a concern about 
professional standards, and the public can see that something is 
being done about it. Furthermore, "if one accepts that formal 
learning experiences— discussions, lectures , clinics, seminars, dem- 
onstrations and the like— can be a meaningful w ay of enhancinu 
know ledge of the law . legal skills, and practice structure, then 
mandatory continuing legal education is worthwhile."" 1 

Opponents retort that lawyers voluntarily keep themselves 
current (like doctors) and that requirements actualK make little dif- 
Ic-rencc, for the courses are of dubious quality. "If the goals are to 
ensure competence, these programs won't do it." according to 
Frank Harris, administrator of continuing legal education in Min- 
nesota. Inevitably the question of program quality is key to the 
argument— beyond the issue of professional pride and prestige. 
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Depending on a state's rules, self-study, writing an article, ami 
participation in firm-based activities can earn credit, although the 
last named is not yet broadly accepted 

In many states where continuing education is mandatory, the 
state bar association may establish credit requirements or approve 
programs, and sometimes the state supreme court appoints a 
committee to accredit sponsors or courses. Involvement ol state 
supreme courts comes from their licensing and disbarment powers, 
which may be invoked in cases of noncompliance. Major responsi- 
bility for continuing education rests with state bar associations, 
which also act as providers or sponsors either alone or jointly with 
state law schools or other independent, nonprofit entities. 

In addition, on the national level at least three professional or- 
uani/.ations offer programs. There is the ( iommittee on Continuing 
Professional Kducation, an arm of the American Law Institute and 
the American liar Association; there is the American Uar Associa- 
tion itself; and there is the Practicing Law Institute. The field 
appears to be amply covered, and members of the bar may consult 
their national register for course listings by date, subject, and 
state. r 

Kegardless of the extensive opportunities that seemingly en- 
velop the legal profession, some senior lawyers judge them 
insufficient. Witness the rapid growth of firm-based or in-housc 
training in large law offices. I lere too a national body has recently 
been created to aid and foster development of training programs: 
the American Institute for I .aw Training W ithin the ( )fficc. As law 
offices have expanded to become big multinational corporations 
with main hundreds ol lawyers, and specializations have become 
more intensive and complicated, training needs arc constantly 
growing. In the lar«»e legal agencies of government and in corporate 
law departments of big industries, the scene is the same. 

The u'radnal erosion of apprenticeship for the new lawyer 
entering practice has further influenced the need for continuing 
education. Onlv in smaller 'irms is this sort of training still found 
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to any extent. Here senior partners are mentors, counselors, and 
advisers to the voting initiate. lint in today's big and complex law 
firms, the new member is often instructed onlv bv memo about a 
particular task. He or she will have little contact with clients or 
senior members; instead, the frustrated neophytes have to depend 
on each other for information and help. It is hardly the wav to 
groom potential partners for senior responsibility. 

For such reasons, but also for advanced training in fields like 
trial advocacy or taxation, many law firms have established their 
own classrooms. Some 70 percent of 256 firms responding to a sur- 
vey report that they have in-house training, usually informal anil 
sporadic, usually offered only at the home office, and usually not 
limited to specialty departments. Designed mainly for senior and 
middle levels, training is very seldom available to new lawyers, 
though their need may be greater."* Considering the ethos or com- 
pany culture of big law firms computerized on six-minute billing 
schedules, it is hardly surprising that education programs mav re- 
sult from a partner's chance interest, but seldom from company 
policv. 

Nonetheless, eight major law firms arc reported to have hired 
lull-time, professional development directors, and more are mov- 
ing steadily in this direction.'" In at least two instances the 
excessive costs of outside training and doubts about its adequacy 
prompted firms to start their own education. A related reason 
was the desire to gel new attorneys on billable time as quickly as 
possible. 

Illustrative of programs developed vv ith emphasis on the vouny 
law vers is that of Thclen. Marrin, Johnson & Bridges. Ilased in 
San IVancisco, w ith offices in seven cities and 2X0 law vers on staff, 
the firm takes its in-house program scriouslv and leaves new attor- 
neys joining the firm in no du-.iht about the path their education 
will take. New attorneys are given a flow chart showing the suc- 
cession of courses required during die first live v ears vv ith the firm. 
Six months of orientation come lirst. followed bv a business course 
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in the type of law they'll he practicing, ami courses on depositions, 
accounting, « llK ' negotiating, An elaborate trial advocacy program 
conies in the third sear of an attorney's career at the firm, with 
subsequent years taking up client relations and techniques for 
building the practice. 

Before the firm turned to in-house training, it had gone the 
route of most law firms — new attorneys "carrying the briefcase" of 
senior partners for a couple of years, learning by osmosis and imi- 
tation. Now parUcrs serve as trainers, for example, after they have 
taken a training course at the National Institute for Trial Advo- 
cacy. A committee of partners determines program content. Most 
of the training takes place in the San Francisco office, but the firm 
is considering spreading the program to its other offices. Since the 
inception of the program in I9HC), the firm has gained prestige in 
the community and accolades from clients. The program has also 
become a valuable recruiting tool. 1 " 

Another large firm, Baker & Mckenzie, based in Chicago, cre- 
ated an office of professional development in IWH. It has 34 
offices — several of them overseas — and more than H00 attorneys. 
Operating training programs in regional offices, the firm appoints 
a director for each office who is trained to prepare educational 
programs. The director uses materials, practice manuals, and note- 
books on topics like writing and negotiating skills. To promote 
positive supervisors relationships. Baker & Mcken/ic conducts 
special programs for attorneys being transferred to other offices. 

In-house training on an organized basis is still rather new and 
often not recognized lor state requirements, bin certainly for large 
offices it establishes its ow n validity in terms of time and cost. Law 
firms have the precedent of big corporations to look at when meet- 
ing staff educational needs for improving productivity. Moreover, 
thev face a problem similar to that faced by the engineering pro- 
fession; namely, the fact that training ptograms do not direct!) 
correspond to the pattern by which individuals are adv iced and 
promoted. There is no corollary educational structure that offers 
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courses necessary tor professional advancement. Without sonic 
promise of advancement, professionals can lack motivation and 
interest in self-directed study as well as in formal programs. Nev- 
ertheless, spokesmen for the law profession insist that careful 
annual evaluations of linn members take into account knowledge 
gained through the study of new subject matter. This should result 
in higher ratings that lead to advancing status. 

It is still true that even though conferences are held on 
continuing education and legal competence and professional re- 
sponsibility, the reality is that corporate executives emphasize 
ongoing professional education — particularly for management and 
advanced technological personnel — more than lawyers do. Kvcn 
corporate lawyers, whose salaries and responsibilities are equiva- 
lent to senior executives in business, tend to be excluded from 
regular executive training programs. 

Despite all the training opportunities, the young lawyer often 
has unmet needs. And as the workhorse of the firm, he or she is 
allowed little time to pursue programs that could help. Sonic cities 
have special seminars anil simulations ol court experience for those 
newly admitted to the bar, hut overall too few lawyers get to the 
course. Attorneys in smaller firms and in rural areas are also un- 
derserved, which makes it difficult for them to contemplate, much 
less satisfy, the stiffening state requirements. I'or solo practition- 
ers, continuing legal education offers opportunities for discussion 
and exploration ol topics not otherwise available. As lawyers point 
out, collcgiality is a necessity in the profession, and seminars on 
subjects ol interest and importance provide it. So, as in other pro- 
fessions, it is necessary to provide the means for lawyers to learn 
and progress. 

Hoth the medical and U,.il professions, like engineering, have 
expanding telecommunication networks to meet continuing educa- 
tion needs. These networks serve two functions. One uives access 
to databases, on-line information systems carrying the facts that 
w ill build know ledge. This may prove to be the most practical and 
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relevant way to update professionals by providing essential infor- 
mation to meet actual problems in practice and at the time of need 
when people learn best. The other function, using various media, 
delivers instruction in the more usual course or study format, 
which is broader and may be more fundamental in supplying back- 
ground. 

Lxamplcs of the first type are LKXIS for law yers and AM.V 
NT'.T for the medical profession, which typically offers news on 
the latest developments, bulletins from the (.'enter for Disease 
Control, literature searches, data on products, diagnostic assis- 
tance, and information on learning opportunities. All this is on line 
for the doctor who can reach and use a personal computer and mo- 
dem. Also available are a series of interactive computer activities, 
including diagnosis and patient management simulations, that will 
give a doctor confidential feedback on his or her performance and 
point out where further study may be needed. This series comes 
closer to the instructional mode; and networks naturally can he 
used for both functions. 

Regionally the Southern Medical Association has supple- 
mented the nationa'. network with DIAL \(,'(,TSS, a toll-free 
telephone information source available 24 hours a day. Member 
physicians can use it to hear anv of a thousand tapes, updated 
everv vear, on a wide range of topics and diseases. Southern 
Medical also offers home study courses with audiotapes anil book- 
lets on subjects like clinical concepts and anesthesiology. Besides 
convenience, these courses provide optional examinations to doe- 
tors seeking credit for their efforts. 

Law vers are similarly served bv the (ontimiing Legal Kdu- 
cation Satellite Network and another from the American Law 
Institute. They too have computer-assisted instruction and a eent'.r 
that supplies software to 120 law schools. Comments suggest that 
the younger generation of professionals accepts and uses the new 
media tor learning faster than older practitioners, as might be ex- 
pected. Confronted with increasing state regulations mandating 
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further training, however, all will need such aids — and more cif 
them — easily available. It will no doubt be an expanding and re- 
warding marker. 

Accountants and Hankers 

Of the several kinds of professionals being considered, ac- 
countants have conic closest to a national consensus on what 
practitioners need and where they will get it, perhaps partlv 
because continuing education is mandatory for accountants in 
almost all the states. The principal source of this instruction is 
the American Institute of Certified Public Accountants (AICPA). 
Nearly half of its 250, 000 members are in priv ate industry, and its 
courses reach three-quarters of the continuing education market in 
accounting A few years ago that figure was more than 95 percent, 
but as more and more states have imposed requirements, commer- 
cial vendors have begun to take a share of the action, and larijc 
accounting firms arc increasing their own training programs. In 
I WO, AKIPA started requiring an annual minimum o! M) hours of 
instruction for all accountants wishing to maintain membership. 

AICI'A produces its own courses, in both self-study and class- 
room formats, centered around live topics: auditing and accounting 
taxation, management, specialized knowledge, and advisory ser- 
vices. Self-study materials are in video, audio-w ith-manual, and 
book-based forms, Kach course has a final test that can be submit- 
ted to AICIW for grading and recording. The classroom studies, 
sold only to state chapters, last up to five days, but most take one 
or two eight-hour days. More than a hundred classes are available, 
led by instructors who are practitioners or university faculty, 
joined when necessary by subject specialists who are not accoun- 
tants. 

Dolores Rivet/, administrator of continuing education support 
services at AICI'A, estimates that more than 1,500 presentations 
ol these courses are given around the country each vear. I mil a 
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few years ago more personal development courses were offered for 
improving writing, eomnuinieation skilis, and client relations, but 
they have been discontinued. Kivctz says that the market for soft, 
noneredit instruction fell off when mandatory education gained 
force, 

The next largest providers of continuing education are the so- 
called u Big Six" accounting firms, which devote increasingly mas- 
sive resources to educating and upgrading their large professional 
staffs and to selling their training to clients, Their programs feature 
state-of-the-art facilities, easily adapted and updated modular 
curricula, and streamlined decision-making process for imple- 
mentation. With a large share of the market and very large 
resources, the Hi\ Six can give academia intense and unprece- 
dented competition. 

Possibly their next step will be to offer undergraduate degrees 
in accounting in order to guarantee a supply of new employees al- 
rcadv imbued with the particular firm's attitudes and precisely 
trained in its practices and procedures. There is no other pro- 
fession in which private companies loom so large in regard to 
continuing education, It remains to be seen, how ever, whether the 
training cmplovccs receive in these in-housc graduate schools 
offers more advantages than disadvantages in terms of lifelong 
professional development and personal growth. 

Arthur Andersen's Center for Professional Tducation in St. 
Charles, Illinois, outside Chicago, is an elegant wooded campus 
that w is St. Dominic's College until purchased by the firm in 
1970, Its capacity has grow n from 900 students in 1981 to 1,750 at 
present. There are show place classroom buildings, w ell-designed 
dormitories and a social center, hiking trails, and a golf course. 
The dining rooms rival the best in corporate America, with well- 
prepared meals, table service, crisp linens, and fresh flowers. 

Virtually every one of Andersen's 10.000 professionals will 
spend sonic time training at the St. Charles Center. Knrollment 
amounts to 100.000 student days per year. Tarry Silvey, director 
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of tax education, otters a conservative estimate of 500,000 student 
days by 1991, In addition, the company has secondary training 
centers in Switzerland, Spain, and the Philippines. 

As a division, professional education got $60 million of the 1986 
training budget and $97 million for fiscal 1988. The staff consists 
of 500 persons, 300 of whom are professionals with either line ex- 
perience as accountants or backgrounds in education. Its mission is 
threefold: developing professional skills in employees, reinforcing 
the company culture, and professionalizing the training process. It 
recruits teachers as needed from field offices worldwide and gives 
them a three-day preparation at St. Charles, with an overview 
lecture by division staff and a practice teaching session that is 
videotaped and then critiqued. Since the employees of Andersen's 
global operation speak the gamut of languages, from Spanish to 
1 hai to ( J reck, there is even a training subgroup dedicated to help- 
ing non-native speakers handle the alU-.nglish training. Bv putting 
its professionals through a highly structured and tightly controlled 
education process, Andersen ensures uniforinitv among its 150 
branch offices in more than 30 countries. 

According to the division's d'ary Adams, the average Arthur 
Andersen professional will lie required during the course of a ca- 
reer to take some 800 hours of instruction in the firm's training 
programs. Half of this w ill be self-paced, computer-assisted in- 
struction at the employee's home office, and the other half w ill be 
at St. Onirics or one of the other training facilities. The former is 
presented in modules that take a dav or so to complete, woven into 
and paid as time on the job. ( .omputcr-aided material covers basic 
concepts and procedures; the rest is mostlv on paper, includinu 
proficiency tests for the various modules to be completed and sent 
to a central grading and record-keeping office. Some of this work 
is intended to improv e general skills, such as writing and judgment 
in making decisions. 

Training at St. Charles is departmentalized according to the 
divisions of the company: audit, tax. and management informa- 
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tion, which includes consulting services. The fu st phase covers the 
core or "mainline curriculunr of an employee's training. It in- 
cludes one to two weeks working as a member of a project team on 
the actual problems of a "case company." The teams mix disparate 
academic backgrounds, learning styles, and cultural heritages and, 
according to (iary Adams, help to overcome differences and en- 
courage uniformity in the corporate style. The second phase ot the 
training consists of skill-oriented elective courses geared to the em- 
ployee's practice area, and the last phase, which is encouraged but 
not required, covers specialized subjects. Current issues like the 
I9K7 Tax Act are addressed. Leaders in industry or government 
often conduct the seminars, and occasionally a very senior partner 
of the firm does so. 

Anderson claims to hire the best — all recruits are among the top 
five percent of their graduating classes and are selected for their 
motivation, initiative, and ability to think quickly — -and the com- 
pany clearly wants to make them still better by investing heavily 
in their training. Ten percent of Andersen's gross lees are put back 
into training worldwide each year; it is considered a sound invest- 
ment in the business-generating potential of managers and staff. 

The curriculum is constantly subject to expansion and devel- 
opment. If an idea is introduced and the professional education 
division can create training to match it, new business is born, from 
experience the training team has learned to dc-emphasiz.c technical 
concepts by providing more nontechnical training (for example, 
communications and client relations) early in an employee's career, 
to target the training better, to organize courses in modules to 
make efficient changes possible, totield-test instructional materials, 
and to include computer application training (the bulk of the com- 
pany's business is now in computer systems). I, any Silvey, who 
considers university education in accounting to be generally good 
but often too specialized, savs it costs about SI 2,000 to develop and 
produce one hour of sell-study training and SI 5,000 per hour for 
computerized basic training. 
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Like so many other corporations — accounting or otherwise 

Arthur Andersen has become a commercial vendor of education 
anil training, l or some years the company has given courses to 
clients and others and published an annual professional seminar 
calendar listing tor-credit courses given around the country. Hut 
lately Andersen has shifted the emphasis away from such external 
seminars because they were neither very effective in training nor 
very profitable. Now the focus is on tailoring programs for a 
particular client's needs. Andersen's staff furnishes curriculum 
planning, training design, development, and support . W ith K0,000 
clients around the world, Andersen has a si/able potential audience 
and the opportunity to build an education empire. 

Though Andersen is the largest of the Hig Six accounting firms, 
the others are not far behind. Peat Marwick's research and training 
center in Montvale, New Jersey, is a four-building complex with a 
fountain, pond, and sculpture on the lawns. Opened in 1987, the 
facility has 70 full-time employees. Its one-hundrcd-pagc course 
catalog lists more than one hundred courses, some available as self- 
study packages. Most are finance and financial control courses, but 
there are offerings in information technology, written and oral 
communication, and team management. The facilities and courses 
are also open to outsiders. I'or seminars lasting two to four days, 
employees of clients pay fees that range from $400 to just under 
SI, 000, Included in its facilities is a mainframe computer that can 
link 600 employees in 130 offices around the country. Such train- 
ing centers are becoming the norm rather than the exception in the 
corporate world, louche Koss has built one in Seottsdale, Ari- 
zona, and accounting giants Coopers & 1a brand and Arthur 
Noting have facilities, respectively, in southern New Jersey and in 
Reston, Virginia. 

In contrast, there is almost no mandatory continuing education 
in the banking profession. To be sure, the current troubles of 
many savings and loan associations and large commercial banks 
due to poor management and had judgment would suggest that 



C P II A I INd I'KI) I h S S I I) \ A I S / 2 I s 



some sort of ongoing training anil professional evaluation is called 
tor, But manv bankers can and do use a variety of academically 
demanding programs. 

Like accountants, they have looked to their own ranks for 
specialized, applied, on-the-job training. The American Banking 
Association (ABA) has an educational unit, the American Institute 
of Banking, that has been serving the professional development 
needs of officers, directors, anil employees of member banks for 
almost 90 years. It is the only industry that has a national educa- 
tion program. Six hundred local chapters and study groups involve 
350,000 banking employees annually in seminars, short programs, 
in-bank training, correspondence study, ami diploma and certifi- 
cate programs. Program materials and curricula for most of these 
students are prepared at the institute's headquarters in Washing- 
ton, D.C. 

The flagship in this educational sector is the Stonier ( Graduate 
School of Banking on the campus of the University of Delaware at 
Newark, w here 300 to 400 bank ofliccrs who already have 5 to 12 
years of professional experience come from around the country for 
two weeks each summer of the three-year program. In the first 
vear thev studv the fundamentals of banking; in the second, func- 
tional areas of hanking as well as case studies and four elective 
subjects. The third year includes work on a management simula- 
tion project called BankSim, senior seminars covering trends in the 
banking industry, other electives, and an optional thesis or re- 
search project. I ntension assignments to be completed at the home 
bank are required during each year of the program. On com- 
pletion, students are awarded an AHA certificate rather than 
a master's degree, but banking industry officials think that the 
demanding and practical nature of the Stonier program makes it 
more valuable to the individual and the industry than a traditional 
advanced academic degree, 

Of course, I lie large banks have their own extensive in-house 
training programs on which they depend heavily for high-quality 
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performance from their employees. They also select their most 
promising candidates for professional development anil underwrite 
their advanced studies at leading universities. Manufacturers I Ian- 
over Trust Company in New York, for example, sends selected 
officers to earn the M il A. at New York University, the Wharton 
School, or Columbia in a program combining study and work — at 
full salary anil benefits. And as in other corporations, Manufactur- 
ers Hanover executives worry that these officers will leave for jobs 
elsewhere after training. Hut they need well-trained talent, so they 
have no choice, 

.\Va7 Directions 

Continuing education for the various professions is one of the 
fastest expanding and most profitable areas in the learning indus- 
try. Driven by more than the technolouical chanties in our workinu 
environment, it reflects the growing mandatory requirements for 
licensure, the pressure from employers in the competitive world, 
and the constant evolution of specializations that demand atten- 
tion. 

Foremost is the spread of state rec|uircments. In sonic instances 
lawmakers are imposing the new rules, in other eases professional 
associations are instituting their own standards, and frequently the 
two groups act cooperatively. In some cases, abuses by profes- 
sionals have led to public pressure for regulatory action. Whether 
mandating requirements will be effective in correcting ills remains 
to be seen, but regardless of the reasons, such regulations encour- 
age more learning and updating of skills. 

Furthermore, many professional groups are long accustomed to 
licensure and to practice standards. They have spawned their own 
specialty and subspecialty boards, and they have framed certifi- 
cates and diplomas — beyond academic degrees — on their office 
walls. We are a crcdcntialed society. And the trend toward higher 
requirements seems to be accepted w ithout much opposition. 
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Professional societies and associations, whether medical, legal, 
enninccring, hanking, or accounting, generally dominate the field 
of providers, and in most eases they act as centers for accreditation. 
Hut they do not alw ays cooperate tor the total benefit of their pro- 
fession; specialty groups within a profession exert a centrifugal 
force, fractionali/.ing the profession into main' subunits that claim 
practitioners' first allegiance. Hence the difficulty in maintaining 
cohesion tor the profession as a whole and coherence in the ad- 
vanced training programs offered. 

The universities' professional schools join the societies in the 
vendors' marketplace and contribute particularly to updating spe- 
cialized know ledge, W e see some evidence of more flexibility in 
living shorter courses at more convenient times — w hich would 
answ er critics' charges of the schools' inability to adjust to the mar- 
ketplace. Although nonprofit in nature anil attitude, professional 
schools too arc aw are of the money to he made in this market. Sim- 
ilarlv, university schools of continuing education and extension 
services have begun to probe this market a ml present courses 
taught bv professionals in the held. 

liv far the biggest and potentially most extensive changes, how - 
ever, are coming from the corporations and companies that are 
opening their classrooms to each other and selling educational ser- 
vices to other companies. It is not a haphazard operation, which 
opening doors might imply; neither is it a matter of advertising a 
list of seminars available. Instead, the vendors are pointedly tailor- 
inu courses for customers. Arthur Andersen's shift in this direction 
is most significant. It reinforces what we have seen in other sectors: 
the move toward customized training for specified purposes. 

In methods being used to update professionals, there is the w id- 
est variety. As might lie expected for people in advanced positions, 
motivation and initialise are assumed, so self-study courses— 
book-based, videotapes, audio with manuals - are plentiful. Such 
self-paced learning often precedes attendance at the company's 
campus center or seminars at headquarters. 
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Instructional technologies aiul delivery systems are also preva- 
lent lor this group and especially valuable in aiding access tor the 
individual or small group of practitioners. As part of this forward 
look, on-line information systems may prove to he most effective. 
Often the advanced professional may require only htest infor- 
mation — not a course — to perform hotter on the ,-r»h But this 
presupposes that the need is for specialized data or specific infor- 
mation. The on-line system does not supply general educational 
material such as instruction in human relations, 

l or courses dealing with interpersonal relations and manage- 
ment, which arc often needed by advanced professionals movinu 
into broader responsibilities, one looks to classrooms and inter- 
change with others. \ lere is a eurricular area where schools of 
continuing education could make a great contribution and gain spe- 
cial recognition. They could also add the dimension of broader 
studies and consideration of contemporary societal issues that 
many professionals are missing. In the effort to remain up to date 
with facts applicable to the job, too often professional specialists 
fail to encounter the larger issues that require their attention and 
their contribution. To manage the large enterprises that cmplov 
millions of people in our country, we need professionals— as well 
as those who have made management a career— in the ranks of 
leadership. 
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JA. ar too many adults art- missing Irom the productive ranks of 
the work force, missing from payrolls other than public support, 
or employed only part-time temporary tasks that give neither 
stability nor opportunities, Ton many liiul themselves referred to 
as "displaced persons"— displaced by new production methods, by 
changing corporate structures to accommodate new procedures, or 
perhaps by Mow -nsi/inir" as companies become leaner (and some 
say meaner) to meet tougher competition. 

Some ailults are held back by racial barriers or physical disabil- 
ities or prison walls, Others are restricted geographically in rural 
areas, w here 42 percent are said to have few er than eight vears of 
school. Anil many are caught in urban centers of neglect and de- 
spair. Whatever their circumstances, the missing contributors to 
productivity are generally bound by the sccminglv endless chains 
nl poverty and unemployment. Locked out of the mainstream, 
they constitute a huge, costl\ loss to the work force. 

No discussion about improving \mcrica\ produetivitv thmuuh 
worker education can ignore this wasted potential of liuu an ener- 
gies and abilities. It is a monumental fact that millions of people, 
in the midst of a land of promise, are being poorl\ served or not at 
all, and the loss is not theirs alone. The problem demands our full 
attention because of its magnitude and its effects on the verv foun- 
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elation of our economy. It is a major item on the unfinished agenda 
before us. 

Although a wch of soeial and economic factors complicates the 
situation, many of these victims share one common trait: they lack 
basic skills in reading, writing, and arithmetic, Some 75 percent ol 
the chronically unemployed and underemployed are believed to be 
essentially illiterate. This places them in the ,'atch-22" of educa- 
tion and work: they can't get jobs that would offer additional 
training and advancement because they need remediation; because 
they need remediation, they lack the resources to seek help Irom 
soeial and government assistance programs. They certainly cannot 
go to ordinary adult education classes or use the variety ol sell- 
education materials available today. The bottom line in illiteracy is 
easv to calculate — can't read, can't write, can't work at much, and 
can't live very well, 

I, veil among those in the labor force, estimates suggest, 15 per- 
cent are illiterate or insufficiently literate to function well. While 
most arc in the lower echelons of workers, some are in professional 
and managerial jobs. They cope from day to day, cleverly hiding 
their disability but it shows in uneven performance that affects the 
(jualitv of their work and generally lowers productivity. 

The totals are almost unbelievable. I-Yom the L \S. Department 
of Kdncation come the generally accepted figures that 2" million 
adults are ftmctitmalh illiterate ami 45 million only marginally liter- 
ate. Of this total- -"2 million—programs are serv ing perhaps four 
million. Yet each sear another 2.* million (high school dropouts, 
immigrants, refugees) join the ranks of the illiterate. 1 The message 
is too obvious: we are on a treadmill, running to stay in the same 
place. 

This chapter focuses on the literacy and basic skills programs 
available, hi this sector of adult education, the providers' roles 
change because main people to be served are outside the work 
force. Inasmuch as their needs are a public responsibility, the ini- 
tiatives come from federal anil state programs, plus volunteer and 
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community-based organizations. A look at the efforts under way is 
discouraging. Their inadequacy is readily apparent when com- 
pared with what is needed and what the United States could do 
with its remarkable resources. 

Before describing the programs, we consider three questions 
that lend perspective on the issues. I low many illiterates are there? 
U ho are they? Anil how much are they costing soeietv? The prob- 
lem of simply defining literacy has led to w ide differences in the 
numbers projected. This is not to suggest that the problem of illit- 
eracy is less serious than we are told, hut to gain understanding 
about who is measuring what ability and how. W hat standards for 
measurement are being used? 

Literacy; A Moving Target 

In Colonial New Kngland, no doubt, a person who could read 
the Bible and w rite a simple letter w as considered literate. In 1840, 
when literacy statistics were first gathered in the U.S. Census, 
marshals counted the number of persons over 20 years of age un- 
able to read and w rite. In 1 870, the baseline became ten years of 
age and upward, ami w riting was considered a more stringent cri- 
terion in determining literacy than reading. Still, according to 
these standards, the American population was "quantitatively 
among the most literate in the world durilu. the first three quarters 
of the nineteenth century."-' 

Through I WO. the ( iensus maintained the ; Mndard of ten years 
ol age and the ability to read and write, adding "either in Kuglish 
or in some other language." Meanw hile, in the National I aI- 
ucation Association set the reading, writing, and mathematical 
skills of a fourth-grade student as the minimum standard of liter- 
acy. In 1947, the bureau of the Census held to the fifth grade, and 
by 19811 the bureau set eighth grade as the minimum level. Today 
some claim the academic skills of a twelfth grader constitute liter- 
acy. The minimum keeps rising, and it will continue to do so as 
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the technological environment challenges our abilities. Kepcatcdly 
it is claimed that more than a high-school education will he needed 
tor job opportunities in the years ahead. Basic education cannot 
stop with minimal literacy. 

Today's definitions call fax functional literacy, which rcllccts 
what the L'.S. Army learned in World War II, when it found that 
many draftees had basic skills but not enough comprehension to 
make diem effective soldiers, The functional concept considers a 
person's competence to meet the requirements of adult living and 
working. Kathcr than the narrow technical measure of reading, 
writing, and arithmetic, it includes comprehension and the ability 
to use knowledge gained through reading, 

Within this context a landmark study was carried out in the 
early 1970s at the University of Texas to determine the adult 
performance level. The study classified four basic areas of skill 
proliciencv: communication (reading, writing, speaking, and lis- 
tening), computation, problem-solving, and interpersonal skills. It 
assessed these skills as applied to live gcivral knowledge areas; 
occupational, consumer economics, community resources, law and 
government, and health. The researchers estimated that one-lift h 
of the adults in the L'nited States were functioning with difli- 
eultv or were incompetent, while one-third were functioning at a 
minimal level of competence, If this finding is translated into 
population figures, 2.* million were in the former category and V) 
million in the latter. 1 When the Department of Education applied 
this study's findings to more recent population statistics, it deter- 
mined that 2~ million adults are functionally illiterate. 

Other studies reveal similar results. The National Assessment 
of r.dncation.d Progress, released in l u K6. found that 27.6 million 
adults u ilo not read as well as a txpical eighth grader." I he test 
asked for completion of simulated literacy tusks common to the 
home ami workplace. J In a study on Knglish language proficiency. 
aNo in l u N6. adults were gi\cn a written test using 26 simple 
questions adapted from government social service tonus. Uesults 
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indicated that some IS. 7 million people were illiterate/ The mini- 
hers here are somewhat lower hut it must he noted that the 
questions were limited in coverage. It was not as broad-gauged as 
some other tests; for this the results have received criticism. 

Nevertheless, the numbers arc sobering. Kadi year some 
70IMMM) high school .students receive diplomas even though they 
are unable to read or write at the ninth-grade level. 6 Clearly, a high 
school diploma is not a warranty of literacy todav. It is not that 
schools have utterly failed their charge, but the requirements for 
competent performance arc rising, and they complicate the prob- 
lem of definition. Indeed, the more narrowly one delines literacy 
the less test and survey results mean as measures of people s com- 
petence and ability to contribute. 

The functional concept, hard ;is it may be to pin down, is the 
only way to judge our preparedness as a people to cope with the 
changing world around us. furthermore, j| w e add tvebmilfgival lit- 
eracy to the dclinition, many if not most of us will lind ourselves 
in the ranks of the illiterate and the marginally competent. In 
any case, there are entirely too many educationally handicapped 
adults, and the numbers escalate as the scale of functional skills 
takes in more and more sophisticated abilities. 



Target Populations 

Judging the programs in basic skills becomes more compli- 
cated when we consider the mixture of people to be tauuht and 
what they need to learn Time are many targets in the population 
of illiterates, hirernust are welfare recipients and the chronically 
unemployed; most in both categories arc deemed functionally illit- 
< rate. " Another very large group are the incarcerated, of w hom 
Hi) percent have not linished high school. Kstimalcs place most 
of them among functional illiterates. Add to them subsistence 
farmers, American Indians on reservations, and each vear another 
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one million high school dropouts, many of them Ilispanics unci 
African-Americans in inner cities, 

Counted in the total are the 1.3 million refugees ami immi- 
grants who arrive each year lacking Knglish language skills anil 
sometimes skills in their native tontine, reaching Knglish as a sec- 
ond language presents no new challenge in America; our history is 
the storv of immigrants coining in w aves from many other shores. 
Massive efforts to assist them have heen made in the past when 
they were a larger percentage of the total population than is the 
case now. and our national resources then were also weaker by 
comparison. 

These newcomers arc considered part of the illiterate popula- 
tion, hut thev constitute a very different group of individuals to be 
helped. Anil thev arc especially important as recruits for the work 
force that needs them, It happens that a large percentage of immi- 
grants is in the age group from 15 to 2°— the entry age for many 
jobs. In the L'.S. resilient population, this age group has declined 
bv 2.3 million since I9K0. Therefore, there will be jobs for the 
voung adults arriving from other countries if they can acquire com- 
petence in Knglish and basic skills, 

The C.mt of Illiteracy 

No one can presume that the United States' economic position 
w ill be improved by the costs of supporting the nearly one-third nl 
the population judged illiterate, whether borderline or functional. 
( )ne expert pi gs it as "running into many tens of billions ol dollars 
annuallv" for American taxpayers/ Hut the delicit is not just in 
dollars: it is a delicit in human resources that requires remedy and 
investment for the sake of our future well-being as a society. 

The l\S. Department of Labor's regional office in Atlanta es- 
timated the costs of illiteracy in eight Southern states, using data 
and projections from the National Planning Association, the f.S. 
Census, the Uureau of Labor Statistics, and other sources. Of an 
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estimated 12.1 million functionally illiterate- adults in the region, 
the report found that: 

• 7 J million were not in the lal.or force - costing the economics of 
those states $31 billion per year in "lost business productivity, 
unrealized tax revenues, welfare, crime, ami related social prob- 
lems"; 1 

• another 3.fl million uiuLreducatcd adults were employed, cost- 
ing employers $24.S billion annually in "lost time, substandard 
performance, ami various employment-related problems"; and 

• the final 1.2 million were in the work force but officially 
unemployed, consuming $ 1 .4 billion per year in unemployment 
insurance funds." 

The report concludes: "Conservatively, adult literacy problems are 
already costing the Southeast regional economy $57.2 billion an- 
nually or $4,727 per adult illiterate. This estimated annual cost 
amounts to one-fifth of the region's total business earnings in 
IW.SVOnc wonders how much it would save over time to invest 
in solving the problems. 

Industry, labor, and academia have all invested heavily in train- 
ing the work force. So have government ami the military. Hut the 
foundations arc undermined by illiteracy, and present programs 
are inadequate. Since it is clearly a national problem, w e look fu st 
at the federal level, where some coherent leadership might be ex- 
pected. 



ii'dvnil Policies and Projrnwis 

Probably very few individuals actualb know all the current 
federal laws relating to aduit education. It would be instructive to 
m.,kc a cumulative analysis of the legislation, some of which 
sounds like a politician running loroHice, containing "pork barrel- 
provisions even though the bill's sponsor has long since left Con- 
gress. There might be specific allotments that arc not applicable in 
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states where the problems ililTer nr are unk|iie. On the whole, 
programs have proliferated from department to department, with 
multiple goals ami eonstitueneies aiul no coordination within de- 
partments, mueh less between them. 

A l ( vS5 inventory of federal literacy programs conducted tor 
the Kcdcnil Interagency Committee on Kdueation listed 7 { ) pro- 
uranis in 14 agencies— 8 programs w here literaev w as the primary 
objeetive, 44 where it was secondary to some other goal, mul 27 
with ineidental literaev aetivities by virtue of policy decisions 
rather than legislative mandate. 1 " Our overview and the examples 
selected can at best be only partial, but they may suggest some of 
the problems and promise of Washington's efforts to meet the 
needs of the missing persons. 

Adult Haste ami Secondary Education. The largest program is the 
one for Adult basic and Secondary Kdueation ( AUK/ASK). As part 
of Kviulon B. Johnson's plan for the Creat Society. ABK was au- 
thorised in the mid-sixties under the Adult Kdueation Act to help 
people aged 15 and over get the equivalent of an eighth-grade ed- 
ucation by distributing money, technical assistance, anil program 
guidelines to individual states for programs. In \W>> the Act was 
extended to cover high school completion: the ASK program w as 
to help adults earn the high school equivalency diploma, know n as 
CKI) for (ieneral Ktlueatioir.il Development. These programs also 
include teaching Knglish as a second language. Between 70 and SO 
percent of authorized funds go to AUK programs, with the balance 
going to ASK. 

\dministercd by the Department of Kdueation. the program 
distributes federal dollars to states by formula grants based on 
school completion rates among adults; states pass the funds along 
to school districts and other organizations that actually provide the 
instruction. In l n ~H, Congress broadened the range of ABK pro- 
viders be\oiul schools to include community colleges, unions, 
businesses, churches, and other community organizations that 
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could establish a comfortable ami appropriate sotting for adult 
learning, hmding lias Hiittuatcil over the years, reaching its peak 
in 1989 when Congress appropriated $162.21 million, which was 
$12 million over the Department of I'.ducation's atpicst. Still, this 
amounted to less than one percent of the department's fiscal 1989 
budget. Anil the picture government-wide is worse; measured as a 
portion of the gross national product, federal spending on human 
resource programs fell from 0.85 to 0.45 percent between 1978 and 
1988." 

While willing to spend relatively little on adult education, the 
federal government is requiring the states to give more. Their 
burden has grown steadily since 1979 both absolutely and as a 
pcreentage of the federal contribution. Collectively, the states now 
more than double the federal contribution to adult education ef- 
forts. By law, they have been contributing at least 10 percent of 
ABIVASI*. program costs, and their share rose to I 5 percent in 1990 
and it will be 25 percent in 1992. As William V. Pierce, former 
dint-tor of the Hudson Institute s Center for Kducation and Km- 
ploymcnt Policy, points out, "At a time when analysts at every 
level arc saying a trained ami upgraded work force is essential for 
our national economic survival, the Congress of the United States 
is signaling that the problem is less theirs than ever before." 1 - 

In 1987, total state and federal spending on adult education at 
skill levels up to the eighth grade amounted to only SI4? per stu- 
dent. A comparison with the nearly S4.000 >pcnt for each pupil in 
elementary and secondary school in 1986-1987 rcadilv shows thai 
adults arc receiving link- government support in learning funda- 
mental skills, furthermore, in terms of the target populations, too 
few arc being reached. Inrollmcnt in fcdcrallv supported adult ed- 
ucation programs in 1986 totaled just over I million, of whom 28 
percent were in \W. 48 pcrceni in \SI'. ami 24 percent studymg 
Knglish as a second language. Uthough the enrollment grew to U 
million the next year - the increase being attributed mainh to 
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public aw areness— it still represents only 13 percent of those con- 
sidered functionally illiterate, 

Other Federal Literacy Efforts. A garden variety of smaller pro- 
grams has appeared without a discernible pattern and without 
perennials that can keep blossoming with a little nurture. Most are 
small, one-tir.ie-only efforts that fade away after a few seasons. 
Nevertheless, Congress is on record expressing its concern for the 
people unable to perforin in the labor force because of basic edu- 
cational handicaps, and scores of proposals have appeared as well 
as bills enacted for their assistance. Hut there is no overall policy 
or willingness to commit funds that arc commensurate to the mag- 
nitude of the problem. No one in Congress has been asking to shift 
the cost of several submarines or military planes to basic training 
for workers. Kvcn with decreasing demands for military expendi- 
ture, worker training is not high among domestic priorities. Budget 
constraints are obvious, ami unless hard decisions are made, the 
current small and fragmented programs will continue to constitute 
our effort. 

Reluctance to make diflicult choices has resulted in continual 
calls for private volunteers to help as tutors. It has further en- 
couraged rhetoric about the problem, but no real action. The 
Reagan-Hush administration responded to the grow ing public con- 
cern over illiterate largely with pronouncements ex cathedra. In 
IW, the Adult Literacy Initiative was established in the Depart- 
ment of Kducation, mostly as cheerleader for literacy programs and 
disseminator of information about them. It has extolled the virtues 
of private sector support, better collaboration and coordination 
across all sectors, and more research on teaching adults to read and 
write. Although some potentially valuable research was started, 
the results remain to be seen. The initiative had no legislative man- 
date and almost no funding authority, so generally it has been able 
to address only its public relations charge. 

\ trw samples ol recent legislation show ib" m/.c and disparity 
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of efforts— the absence of federal leadership whether congressional 
or administrative: 



Literacy Corps. Included in the ( )mniluis Trade ami ( iompctitive- 
ness Act of \WH was a $5 million provision for a "Peace Corps for 
(he IWOs" mobilized to tight illiteracy. In the fiscal bucket 
appropriations it received no funding. 

I olttnteers in Sen-ice to \meriea. Reauthorization of VISTA added 
S2 million to expand student services for work on literacy in low- 
ineome communities. 

T.nglisb Literacy (hunts. Realizing that immigrants have problems 
in learning Knglish ami that their instruction consumes a consid- 
erable portion of adult education funds. Congress appropriated 
about S5 million in grants for state programs. The Secretary of 
Kdueation is also to "develop innovative approaches and methods 
of literacy education for individuals of limited Knglish proficiency 
utilizing new instructional methods ami technologies." and estab- 
lish a national information clearinghouse." 

liven Stun. Included in the I law kins-Stafford Klemcntarv and 
Secondary School Improvement Amendments of I'VKH. this pro- 
gram gives literacy instruction to parents ami their children in 
school facilities. It is modeled on Kentucky's Parent and Child Kd- 
ueation Program for poor families, which has been judged to be 
ouite successful. 

Adult Education and Juh Training fnr the Homeless. I lire ( ionmess 
made two assignments: one to the Department of Kdueation for 
about S" million to pinnule literacy and basic skills remediation, 
and the other to the Department of Labor, which received a one- 
time grant of S 1 2 million for demonstration projects serving the 
homeless. 

T.ducation Partnership for Workplace Literacy. I nder the Adult Kd- 
ueation \ct of \W, Congress authorized funds to pax TO percent 
"f die ensi of -adult education programs uhich teach litcvacv 
skilb needed in the workplace through partnerships" between 
businesses, unions, private industry councils, ami educational in- 
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stitutions and agencies. Intended for demonstration purposes, the 
appropriation tor the program was $11 M million in 1989. 

Legislation has been added to other operative programs, hut on 
the whole it amounts simply to the proliferation of small programs 
that may not he worth the bureaucratic machinery installed to han- 
dle them and report, not to mention the dispersal of assignments 
w ithin anil among departments, Coordination seems all but impos- 
sible to achieve. 

Other federal initiatives are directed more purposefully toward 
training for basic jobs, but these efforts, too, are complicated by 
the widespread need for literacy remediation before job training 
can be undertaken. We look now at Washington's major efforts in 
basic training for adult workers: the Job Training Partnership Act 
and the Welfare- Workiare program. 

job Training Partnmbip Act. Aimed at economically disadvan- 
taged adults and displaced workers, this 1982 act created the main 
and largest federal program. Compared with earlier programs, the 
|ob Training Partnership Act (J TP A) gives more funding authority 
to states and increases private sector involvement through private 
industry councils (PICs). w hich do market analyses and encourage 
local employers to offer jobs and training to the disadvantaged. 

Administered by the Department of Labor, JTPA has three 
major purposes: 

Title //-.I: Job training lor economically disadvantaged youth and 
adults. Kunds for these activities arc allocated to service delivery 
areas through PK Is. 

Title If H: Summer employment and training programs lor disad- 
vantaged youth. 

Title ///: Training and re-eniplo\ incut assistance lor displaced 
workers, hi P'NK, the l eoiioinic Dislocation and Workers Adjust- 
ment Act replaced Title III and gave PICs a greater role in 
distribution of funds for dislocated workers. 
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This is the cornerstone of federal policies that are intcink.il to serve 
the tremendous innnhers of persons missing from the lahor force. 
But the monies allocated are woefully inadequate. In 1 989, |TPA 
Title II funding was $1.78 billion and Title III funds were onlv 
$283.8 million. The w ide difference in allotment places the empha- 
sis on the cconoi.iica.lv disadvantaged rather than on the dislocated 
worker. Certainly Ix.'h groups need assistance, hut the difference 
is particularly disturbing \,hen w e note that this is the federal pro- 
gram for displaced workers. There are no others. 

By the letter of the law , JTPA authorizes literacy training for 
participants w ho cannot he employed without remediation. In 
practice, however, few participants receive remedial instruction. 
Of the I.I million adults who took part in Title II- A programs in 
1985, just 7 percent received remedial instruction. 14 A similar pat- 
tern is found among dislocated workers. 

J I TA's inattention to hasic skills instruction stems from the 
priority it gives to joh placement. U nlike the Adult Education Act, 
J TPA pays sen ice providers by the numhers of participants placed 
in johs, not hy the numhers enrolled. While this approach provides 
a measure of accountability and adds to the employment rolls, it 
rewards fast, short-term assistance. ( "onscipicntl v, people are more 
likely to receive joh counseling and brief, job-specilic traininu— if 
any at all— rather than more extensive remedial education and the 
foundation lor new skills. 

Hie argument lor this "creaming" process, which helps the 
best prospects who can most easily he placed in johs, claims that 
limited funds make this the sensible thing to do. On the other 
hand, critics charge that once again die neediest individuals are left 
out. JTPA does not provide laconic maintenance during training 
and puts a very low ceiling on support services like child care and 
transportation. These factors, combined with weak recruitment ef- 
forts in most programs, mean that J TPA is not set up to serve the 
most disadvantaged. 

Congress has recently expressed concern about the legislation 
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ami appointed an advisory committee to review it. Tin- committee 
was also to examine how the program can work more effectively 
with the education and welfare systems. Kvidenee from many 
sources show s that people in the program need literacy instruction. 
The time has come lor a shift in JTIW aw ay from an emphasis on 
short-term counseling and ipiick placement. The task requires a 
long-term investment in hasic education and job training. 

Welfare and Workfarv. The other principal federal effort aimed at 
the missing persons is the \WH welfare reform law designed to 
move people off public support and into the work force. Along 
with a provision for u \vorkfarc M — mandatory community work by 
welfare recipients— the act creates a Job Opportunities and liasic 
Skills Training Program administered by the Department of 
Health and Human Services. Funding was authorized at $3.34 
billion but apportioned over a live-year period. States are required 
to enroll 7 percent of their welfare recipients in education and 
training programs in 1990 and at least 20 percent by 1995. Var- 
ious educational institutions are to evaluate the individual's needs 
and supply appropriate remediation and job training. Proprietary 
schools are eligible to participate. 

While it is too early to ascertain the potential success of the 
program, some educators have registered concerns and doubts. Jan 
Hake, coordinator of the California community colleges 1 involve- 
ment with a state program similar to the new federal initiative, says 
that colleges alreadv working w ith state and local welfare officials 
find the costs of extensive individual attention and the program 
reporting requirements to be exceedingly high. On different 
grounds, Joseph Murphy, former chancellor of the ( Zity University 
of New York, doubts whether post secondary institutions can con- 
tribute because experience shows "that state agencies, faced with 
the understandable pressures to reduce the welfare rolls quickly, 
will usuallv push welfare recipients into menial jobs or short-term 
training programs rather than long-term educational options like 
hiuhcr education/' 1 ' 
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Solutions to these immense, complicated problems require not 
only a large financial commitment hut also a coherent plan linking 
the efforts. Programs are emanating not only from the Depart- 
ments of Kducation, Labor, and Health and I luman Services hut 
also from Agriculture, Defense, and the Interior— all directed in 
oi.e way or another at adult education and training, and many at 
hasic literacy. Recent laws, such as those establishing Kvcn Start 
and the welfare reform, specify coordination w ith other programs, 
hut it is not happening even w hen interagency groups are charged 
w ith the responsibility. Ami before any of the support gets to the 
people in need, it must go through the further channels arranged, 
w ith varying degrees of success, by state and local governments to 
discharge their part ol the responsibility. 

State and Local Government Programs 

Like the federal government, the states have historically under- 
invested in adult literacy and basic training programs and are now 
laced with hard problems. Hut unlike the federal government, 
w hich can simply deploy umbrella policy schemes, the states bear 
the burden of implementing the mandates, making best use of 
scant resources, and reconciling rivalries among agencies, provid- 
ers, and provider-led coalitions. 

Spurred by the social and economic costs of functional illiter- 
acy, most states have organized to deliver services on a scale much 
broader than before. A survey conducted by the business Council 
lor Infective Literacy in October IW7 found that M) states had a 
statew ide adul'-litcracy planning body of some sort. In adu.iion, 
some IK major cities have city wide planning mechanisms. Hut 
most of these planning groups arc still in their early stages. Thev 
have no mechanisms for assessing the particular needs ol various 
groups for basic skills, which makes it hard to target resources 
effectively, develop new services, and refer adults to suitable 
programs. 

Nevertheless, some states are performing admirably under dif- 
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licult circumstances. The programs of several states seem to he 
well ahead of federal policies, particularly in coordinating activi- 
ties. We single out a few examples. California's (ireater Avenues 
to Independence ((IAIN) program combines AUK, JTIW, and 
state and federal welfare funds to upgrade the welfare recipients' 
literacv skills and train them for jobs. The Los Angeles Unified 
School District gives basic literacy education to more than 400,000 
adults a year, main of them recent immigrants, for which it re- 
ceives money from the AMI' program, from (JAIN, from the 
federal immigration program, and from JTIW. It also generates 
funds through customized on-site programs, sometimes in basic- 
skills, for companies and other employers. 

Michigan's MOST (Michigan Opportunity and Skills Train- 
ing) takes a coordinated approach to public assistance recipients, 
referring those who need remediation to appropriate literacy agen- 
cies or AUK services. VVhen policy makers in Michigan examined 
the state's labor force, they discovered that most workers had 
passed the tenth grade and had some basic skills, but needed extra 
help to read and write more effectively, solve problems, and work 
m teams — the constellation of skills increasingly called for in to- 
dav's jobs. As a result. Michigan aimed its workplace literacy 
efforts toward these skills. The legislature appropriated more 
money, the hulk of it flowing to the community college system, 
(governor (icorgc Ulanchard also announced a van:ty of education 
services available to all citizens through the Michigan Opportunity 
Card, a sort of credit card for purchase of literacv and other train- 
ing. In all. more than SHI million in extra funds were allocated to 
upgrading basic skills in the Michigan labor fo.ee. r 

Massachusetts, facing a severe labor shortage and a state bud- 
get crisis, has not sought infusions of new resources but has tried 
to redirect existing programs. One result of the Commonwealth 
Literacv Campaign, a multiycar initiative, is the Workplace Kdu- 
eation Program operating from the Kxccuthc Office ol Labor to 
encourage collaboration among different groups in offering literacy 
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instruction for employed adults. Among the activities sponsored is 
Knglish as a second language for employees of I j Maw, a Worcester, 
Massachusetts retailer with a large nnniher of immigrant workers, 
The program is a partnership of the company, the International 
Ladies ( iarmcnt W orkers I nion, and Q'.iinsigamond Community 
College. Kmployccs are given released time to take instruction at 
work. 

Another program comes from the University of Massachusetts 
at Amherst, w hose employees can obtain instruction in basic skills, 
Knglish, and high school equivalency courses. The Massachusetts 
Kongtcrm Care Koundation developed a language program for the 
region's nursing homes — ;i response to their diffieultv in finding 
Knglish-spenking workers. IN The Commonwealth Literacy Cam- 
paign also has an agreement with job training program managers 
to sponsor literacy instruction for welfare recipients to prepare 
then! for entry into the state's Kmployment and Training Choices 
program. 

Other states arc doing remarkable jobs in the face of even 
greater adversity, l.'ndcr the leadership of strong governors, thev 
are coordinating programs and bringing limited resources together 
for more effective action. South Carolina, for example, has im- 
proved dramatically in a very short time, It started in l u H3 with 
(iovernor Richard Riley, who appealed direct! v to voters with the 
slogan "A Penny Kor Your Schools" and got the legislation for 
school improvement passed. The nest governor, ( iarroll ( iampbell, 
moved the focus of reform to adult education. Mis appeal was 
also basic: "Kducation and economic development are inseparable. 
Kdueation without job opportunity is lolly; a good job without 
education is impossible." 

The state's functional illiteracy is widespread— 20 percent of 
adults have less than a ninth-grade education— but concentrated in 
pockets of rural poverty. South Carolina has launched a concerted 
attack on many fronts: besides public programs and conmmnitv 
college participation, the campaign relies on volunteer literacy 
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efforts supported by a library system providing materials, spaee 
for tutors and students, and publicity to encourage illiterate people 
to conic for help, 

Many states and local governments are struggling valiantly 
against the odds. Although success rates vary erratically, some 
constitute models for other governors to examine for their appro- 
priateness to their own states 1 problems. One characteristic is 
notable: progress is most apt to be seen in those slates where we 
find public efforts collaborating with business, labor, community 
groups, and others in the private sector. 

Private Sector Initiatives 

On the private front, there is great attention to the problems of 
adult illiteracv and the lack of basic skills in the work force, lint it 
is often just attention — not action. Scores of conferences have been 
convened in recent years to talk about joining forces in attacking 
the problem. Issuing statements of purpose sprinkled with words 
like "mobilize," "encourage," and "promote," these gatherings, 
have given rise to other groups, some more focused and effective 
than others, but at least they have raised public awareness. It's a 
front-page or cover story: Illiteracy Threatens America's Work 
Force and ( iompetitive Position. For the most part, everyone 
wishes to cooperate with cvervonc else, and it is unclear what 
exactlv is being accomplished. 

Of interest is the role of new spapers and publishers: some have 
been leaders in the campaign and have started real programs. In- 
dustrial corporations have provided spokesmen and contributed, 
hut on the w hole tlicv are doing little within their own companies 
for their workers most in need. The si/able action programs enroll- 
ini» I a rue numbers are those sponsored bv labor unions, oltcn as 
part of negotiated contracts with employers. And of course, vol- 
unteers comprise a significant group of tutors working at basic 
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levels to teach illiterate individuals. We report briefly on each of 
these private-sector initiatives. 

Publishers and the Media. Naturally newspapers know that it is 
self-defeating to try to build circulation and sales in a population 
with grow ing numbers of nonreaders. Regardless of self-interest, 
in some cases their sustained efforts and willingness to commit 
funds take their campaign beyond rhetoric and into action. The 
(iannett Company, a media and publishing giant, is such a case. 
Since 1985, when the company began its program, (iannett has 
awarded more than $5 million primarily to nonproiit organizations 
in communities its newspapers serve. Of late, the companv has 
shifted the emphasis toward state and national organizations with 
a Literacy Challenge program in cooperation with L'SA Today* 
(iannett s national daily paper. The chain makes more grants now 
to establish permanent services nt the state level. The amount of 
funds disbursed makes (iannett one of the largest contributors 
from this part of the priv ate sector. 

McCraw-l lill has taken a somew hat different approach. A 
leader in advocacy, Harold McCraw, Jr., set up the liusiness 
Council for Infective Literacy (li(TT) in V)Xt w ith initial funding 
ofil million. Since then about 50 other organizations — mostlv cor- 
porate foundations — have joined the council. liCKL docs not itself 
fund programs: it works to get companies involved in financial or 
in-kind aid to literacy programs, in awareness campaigns, and in 
helping to research and plan signilicant programs both on and off 
the work site. 

HCKI/s (juarterly newsletter reaches businesses, chambers of 
commerce, educational institutions, and correctional, volunteer, 
and library agencies at all levels. Coherent ami comprehensive, its 
publications are an excellent source of information about litcraev 
programs across the country. The newsletter updates available fig- 
ures, lists relevant publications, highlights new corporate programs 
and funding, and examines activities of government agencies, 
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unions, prisons, and so on. It is a source where a program in 
Yuma, Arizona, can pick up a valuable idea from a program 
in Cleveland, Ohio, or a state-level planner in Kentucky can 
find reason lor connecting with a library in Massachusetts. As a 
promoter, catalyst, and center lor information, liCKL provides 
valuable services. 

Others in the publishing field, like Time, Inc., the Chicago 
Tribune Company, and li. Dalton Booksellers, have made impor- 
tant contributions, The bookstore chain, before its sale to Karnes 
& Noble, had spent S3 million to recruit, train, and place 34,000 
volunteer tutors in literacy programs, Other organizations have 
focused simplv on advocacy and awareness in efforts to draw 
national attention to the problem. The American Newspaper 
Publishers Association and the International Reading Association 
staged a symposium in September I°K8 with representatives of 
government agencies, literacy volunteers, anil many others. The 
assemblv took the title of Working Croup on Adult Literacy and 
called on the next president to begin a systematic effort to combat 
illiteracy. 

A recent television campaign, Project Literacy U.S. (PLUS), 
reached 50 million households through public sen ice programs. Its 
M-second "dneiimcreials" and features such as "Illiteracy, the Si- 
lent Nightmare" prompted thousands to volunteer as tutors or to 
ask for help in becoming literate. Task forces emerged in commu- 
nities across the countrv, telephone hotlines were installed, and 
state funds increased. Such national attention encourages illiterates 
to come "out of the closet 1 ' and find assistance. They are very 
difficult to recruit except by word of mouth, referral, radio, or tele- 
vision. Main have low self-esteem and little hope: the mother on 
welfare trying to feed her children, the farm laborer exhausted at 
the end of the daw or the street person who has just given up. 

While consciousness raising is imperative and a necessary first 
step in mobilizing a national literacy effort, it carries certain risks. 
One is that superficial attention will lull the public into a compla- 
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cent belief that something is really being done about the problem. 
Furthermore, the use of high-protile, dramatized media in promo- 
tion also risks oversimplifying the problem. Sally's inability to 
balance her checkbook or understand how much interest she pays 
on her credit card does not produce as much shock or sympathy as 
Mike's serious injurs' when he is unable to read a safety sign. To 
be sure, basic illiteracy is most serious, but the more pervasive lack 
of functional skills presents an even greater problem. The chal- 
lenge is to carry aw areness to the next level and generate long-term 
private and public sector support lor sustained literacy training 
programs. 

Tbv Business Community. The Business Council lor Infective I ,it- 
cracy admits frustration with the vague figures it obtains when 
trying to determine how much money the business community has 
invested in literacy programs. Hut it estimates that corporations 
have put roughly 65 percent of their contributions into grants and 
in-kind aid to local and state programs, 26 percent into awareness, 
planning, and research, and only l ) percent into company-based 
programs for employees. Corporate philanthropy to combat illit- 
eracy seems to be going outside — not into companies' own in-house 
programs. 

Although AT&T alone may spend $6 million a year on re- 
medial courses for employees, and other companies have sizable 
programs, the general estimate of corporate expenditure on re- 
mediation in the three Ks is only million. 19 It is a small 
percentage of the total they spend on training. Businesses have not 
become teachers of literacy. Kvcn among the largest corporations, 
with 10,000 or more employees where training opportunities are 
greatest, only M) percent sponsor remedial basic instruction, 
Observers say this too will change as the labor shortage forces 
companies to hire less able people. 

A lew corporations deserve honorable mention. Aetna Kile & 
Casualty, the Planters Division of KJH Nabisco, the Pratt & 
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Whitney Division of Lnitcd Technologies, jiiul Motorola have 
long-established, well-respected programs. Oncot "the best known 
is Polaroid's program to help employees progress through nine 
levels of literacy from the most l);isie to the highly advanced. To 
determine the content of each training segment, Polaroid hns em- 
ployees familiar with ;i job identify its tasks and the l);isie skills 
needed to perform them. Then the company analyzes the rending, 
w riting, and mathematics materials used in each jol) ;;nd decides 
w hich skills nre to have priority ;ind w hich employees it w ill tench 
first. 

Domino's Pizza tnkes n slightly different lack, hut also com- 
bines literacy w ith job trnining in the process of making pizza 
dough — a functional context! Taught with interactive videodiscs, 
the course hns led to development of a .second course with the 
I .os Angeles I'nilied School District. The next one w ill improve 
Knglish language skills in the context of better customer service, 

Mid-South Industries' program is one other example of a col- 
laborative effort spearheaded bv a forward-looking company. In 
\liil-South opened a highly automated plant in Annvillc, 
Kentucky, w here three-fourths of all adults w ere school dropouts. 
W ith start-up funding from Kentucky's llluegrass State Skills Cor- 
poration and | I PA, Miil-South brought dozens of residents to a 
local trnining center, Day after day at minimum wage for six 
months, Mid-South's trainers tauuht the workers basic skills as 
w ell as technical aspects of the manufacturing process, Many train- 
ees earned ( il'.Ds during this period, and all learned to operate and 
understand the company's production technologies. M 

The L'.S. business community knows full well that its future 
depends on able workers and that basic skills as well as Knglish as 
a second language will have to be taught. Kvcn as many corporate 
lenders call for school reform and work with school systems, they 
must recognize that more company training efforts w ill be needed 
for new workers entering and for those already employed w lm lack 
the basic skills on which to improve performance. 
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Labor Unions. At the bargaining table, union leaders are increas- 
ing demands for basic training and retraining of their employed 
members as well as for displaced workers. Kor the unhns, sell- 
preservation is at stake. At their insistence, some large corporations 
are assuming mote responsibility. This new union initiative can 
turn out to be a very big contribution tow ard training. 

The t'imds created, particularly in heavy industries like au- 
tomobile manufacturing, arc enormous compared with the total 
annual federal expenditure for adult education in the AUK and 
ASK programs, and they are well beyond the portion of JTPA 
assigned to help displaced workers. In IVS6, the United Auto 
Workers' national contract w ith (iencral Motors generated $250 
million; lor tuition assistance alone, the fund hail SI. 500 a year 
available for each worker, l ord hail a similar agreement that to- 
taled SI 20 million in that same year. The Chrysler education fund 
produces about $7, 200,000 per year. Comparable contracts exist 
with Navistar (formerly International Harvester), |. I. Case, and 
others. 

Started mainly to aid the displaced, these programs are devot- 
ing more attention to upgrading the skills of those employed to 
prevent dismissal. The L AW -CM program has underw ritten con- 
struction of human resource centers, mostlv in Michigan, w hich 
train a substantial proportion of (i,\Fs workers. 'Hie first courses 
concentrated on the technologies associated w ith modern manufac- 
turing processes such as robotics and statistical process control. 
Hot in meeting workers' needs, they missed the mark; in fact, they 
provoked lawsuits from fearful workers humiliated <\\ having to 
learn new skills. 

After a few such failures, the ( i\l and I \\V staffs realized that 
no one had bothered to find out w hat workers w anted and needed. 
A needs assessment of 10,000 hourly workers revealed the truth: 
respondents overwhelmingly mentioned basic skills remediation, 
and H> percent said they would pursue it on their own time if nec- 
essary, further analysis of a sample showed that 40 percent of the 
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10,000 workers were functionally illiterate. Yet fewer than 50 
workers a vear patronized the plant's remediation center, which 
had long been open. The employees 1 term for the center explained 
win they did not use it: "the dummy room." 

The LAW-Kord Kmployce Development and Training (Center 
operates from handsome new headquarters on the campus of the 
I lenrv Lord Community College in Dearborn, Michigan. The 
facilities are outstanding and very well designed. Moreover, a 
teleconference room takes live or prerecorded television broadcasts 
to everv Kord facility. Kmployees have an extraordinarily broad 
choice open to them in the Life Kducation Planning Program that 
introduces the options and helps them assess their needs and goals. 
Since its inception in I9K2, some 22,000 men and women have 
taken courses in fundamental remedial skills and Knglish as a sec- 
ond language, for the (iKI) certificate, and for computer literacy, 
and have participated in outside programs. At colleges, their tui- 
tion is prepaid and their choice is not restricted to job-related 
courses. W hile Dearborn is headquarters, the programs operate at 
35 locations around the country. ( ieorge \ also, associate director 
at headquarters, savs, "We're not going to sit here in Dearborn and 
tell them in Nashville or Tulsa what they're going to teach,""' 
I lence the curriculum is not standardized. 

One important aspect of these programs in the automotive in- 
dustrv is the instructional method that teaches in relation to the 
job. I laving learned perhaps from the workers' refusal to go to 
dummy classes, the curriculum nlanners at l ord have reading and 
writing taught using practical material — information on new car 
models, company reports, or profiles of ford executives. Math 
skills are developed bv analyzing sales figures or determining how 
much concrete would he needed to pave a student's driveway, L n- 
intended benefits have appeared: critical thinking, good problem 
solving, and teamwork have been bonus results. 

The International brotherhood of I'lectrical Workers and the 
( ommunications Workers of America base initiated national train- 
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ing programs with AT&T. Lundcd at about $7 million annually, 
the Alliance tor Lmployec Orowth and Development serves 
AT&T union-represented employees in a variety of wavs. The 
Alliance, relying on third parties to provide the training, works 
with local committees to inform workers about job markets and 
educational services. State and federal agencies, particularly the 
Department of Labor, have cooperated. As of September l°K8, 
there were 120 programs for employed AT&T hourly workers, 
25 for workers who had been laid off, and 12 that involved 
"downsizing" situations including both those cmplo\cd and those 
unemployed. Further tuition assistance has enabled workers to 
enroll at more than 125 institutions across tlv country, most of 
them community colleges. The best indication of the Alliance's 
success — attesting to the need it tills — is that both the compar- 
and the union have pledged to agree on the terms for it in the next 
contract: it w ill not become a defeated bargaining issue. That is 
significant evidence. 

On the national level, at AM, -CIO headquarters, the Human 
Resources Development Institute assists unions whose members 
have been laid off. Recently the institute has been testing u 
Comprehensive Competencies Program— a computer-managed lit- 
eracy system — at four learninu centers. And w ith a L'rant from the 
Labor Department, it is exploring how best to teach mathematics, 
reading, and other basics. The focus is on proven methods and 
materials for workers needing remediation before they can com- 
plete job training or move up career ladders. 

.1 I.ocai Consort nan. My banding together to attack member illit- 
eracy, unions in New York City are accomplishing together w hat 
would have been impossible alone. Led by I canisters Local 237, 
this group includes the International Ladies (iarment Workers 
Union, the United Auto Workers District Council 65 and Local 
25°, the American Ledcration of State, Counts , and Municipal 
Kmployccs District Council 1707, the Amalgamated Clothing and 

: . ok « 

ERIC 



Textile Workers, the Health and Hospital Workers Union Dis- 
trict Council I 199, and the Hotel and Kestaurant Trade Council, 
Altouether thev represent 300,000 workers in predominantly entry- 
level industrial and sen ice jobs. 

The consortium estimates that one-half of its members are illit- 
erate in Knglish and another 300,000 of their spouses and children 
are also sadlv lacking in skills, The program began in 1985 w ith 
grants from state aiul city agencies, and one year later more than 
7,500 hail enrolled. Committed to aiding workers before jobs are 
lost, the consortium is trying to combine the best elements ol 
effective programs: 

• The curricula are built around the occupational needs and life- 
styles of union members; 

• The teachers selected are sensitive to the struggles of adult 
students aiul their need for dignity; 

• Cot operation with the City University provides faculty and 
technical assistance; 

• The class sites are union halls, factories, housing projects, and 
churches chosen for convenience aiul psychological a 'in tort; 

• Flexible hours-- before, between, aiul after shifts, and on week- 
ends — are the norm. 

That list comprises most of the important ingredients lor success 
in teaching basic skills to adults. The consortium has not neglected 
research toward better methods to reach more people: an experi- 
ment at one site uses an interactive videodisc system designed by 
the Armv to see whether it can improve instruction. 

Throuuh union initiatives with employers and in cooperation 
with government agencies and educational institutions, many 
thousands of workers are given opportunities that otherwise would 
not exist. Hut the opportunities arc far from ecptal in their distri- 
bution and Ojiiality. Millions more have no access to learning the 
basic skills and the neeessan facility with language. 
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Volunteers. Volunteer tutors arc loot soldiers on the long front 
lines of the hurtle against illiteracy. They truly represent pri- 
vate initiative individually expressed. Forming human service 
groups under the nonprofit auspices of churches, civic chilis, and 
community organizations, volunteers have long exemplified an 
admirable American trait, whether it is to give help in a crisis or 
to teach newcomers the Knglish language. Fortunately thev arc 
among us today anil as active as ever. Hut their contribution cannot 
go far in reaching the millions of people in need. 

'Flic greatest number of volunteers arc rather looselv organized 
by local literacy councils affiliated with one of two national as- 
sociations, Literacy Volunteers of America (I AW) anil Faubach 
Literacy Action. Their structures arc similar and, in fact, I AW 
grew out of the Faubach program, w hich w as the American child 
of a worldwide organization founded in 1955 by Frank i\, Fau- 
bach, a Protestant missionary who had developed a simple method 
of teaching basic literacy and used volunteers to spread his concept 
of "each one teach one.** 

Faubachs group is larger, reaching 100, 000 adults a year, with 
a $5.5 i iii 1 1 ion budget that is mostly financed by the sales of its 
publications — teaching materials, \ idcocasscttcs, and special books 
on subjects like fust aid. child care, filling out forms, government, 
and nutrition — all intended to be relevant to students 1 lives. One 
called Pat Kings Family tells about a voting w ife whose husband 
leaves her and their two small children. It deals "realistically with 
everyday problems such as fouling a job. budgeting, making 
friends and dealing with personal problems and feelings. M 

The curriculum is apparently more standardized with its own 
materials than that of the Literacy Volunteers of America, al- 
though the 1 AW also depends on sales of its publications. Stressing 
the individual approach, their tutors use newspapers, cookbooks, 
driver's manuals — whatever appeals to a particular student, As the 
smaller organiz.: 1 .!^.. i serving lo.nno students on an ar-'ual budget 
of M :uiijion, lAWonVn collaborates w ith du go\ernmcnfs adult 
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basic education program, as w ell as libraries, prisons, and various 
agencies. 

The tutors are usually well-educated, middle-aged, white fe- 
males. - M But there are many exceptions. A project lor New York 
City's homeless counts two of the homeless among its tutors; one 
of them got his LYA teaching certificate w hile in prison. 24 Their 
preparation consists of 18 hours in workshop training and required 
practice teaching (which can sometimes earn college credit). Al- 
though instructional materials vary, the tutors are committed to a 
"w hole language" approach to reading that helps students look for 
clues in the total context in order to comprehend more broadly 
instead of concentrating on a narrow ly defined reading skill. 

Success in these programs must be measured in personal gains, 
not statistics. One of the most spectacular successes is that of 
Lauralyn Smith, an illiterate mother of three children, w ho w ent 
for help when she w as 30 years old, She bcrsclt became a tutor ami 
so inspired her youngest son that he was reading at college level 
w hen he was in lifth grade. Then, using an older son's computer, 
she developed a program based on Lauhach's reading texts that is 
now used at the Adult Education (Center in Brainerd, Minnesota. 
Thirteen years after her first lesson, Lauralyn Smith became 
coordinator of the Minnesota Literacy Project. 

Literacy associations as well as manv other volunteer groups 
have seen remarkable growth both in the ranks of tutors and stu- 
dents in the last few years. The national awareness campaigns and 
the well-publicized concern of Barbara Bush have shown results in 
the numbers involved. But volunteer efforts are beset bv organi- 
zational and financial problems. Many bas e part-time coordinators 
on local levels, and they are responsible for raising their ow n 
funds. Not many states have emulated South Carolina in taking 
action. Recognizing that illiteracy underlies many problems, South 
Carolina organized local literacy councils into a state organization 
that helps vv ith fund-raising and management, publicity, and co- 
ordination with other state agencies and programs.'' 




A Study in Failure 

Despite all the human energy contributed by volunteers and 
the effort* on the part of companies anil labor unions to build 
more col . irativc programs with government and educational in- 
stitutions, the literacy battlcfront seems like a quicksand where 
funds, effort, and people often disappear without a trace. Some 
learn to read; but more illiterates appear. According to imprecise 
figures, four million people are being helped each year. But we 
know that in the Adult Basic and Secondary lulucation programs, 
for example, adults arc counted on entrance and attendance — not 
completion — and dropout rates range from one-third to well over 
half. Statistics generally arc unreliable, if they arc collected at all. 
Anil the problems of deiinition further complicate the counting. It 
is a public-policy i|uagmirc for government, a training nightmare 
for businesses and schools, and a confusing issue for the general 
public. It should conic as no surprise that literacy efforts arc 
largely studies in failure. 

We have described the main programs of the federal gov- 
ernment and found them wanting; moreover, the new initiatives 
coming from Congress arc fragmented, spread among an array of 
departments, and too meager to be of real value. Our findings 
support the conclusions of others concerning federal programs, in- 
cluding W illiam Pierce, formerly with the Hudson Institute: 

These efforts are inconsistent in purpose, utilize different defini- 
tions of adult, recognize different age groups, limit the funds to 
specific target populations, authorize different purposes for w hich 
funds may he spent, and do not have uniform data gathering or 
accountability measures. In short, they represent a fragmented 
group of mismatched programs, w hich taken together define this 
country's policy on adult literacy. - v ' 

The result is thai, while ( Congress dutifully continues to appropri- 
ate funds — with small increases - for the tight against illiteracy, the 
programs frequently fail to accomplish what w as intended, 
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I lighcr marks go to the states for efforts to combine anil relate 
programs, to raise additional monies, aiul so serve more adequately 
their citizens' basic needs. Hut the map is spotty: a leu states stand 
out with more enlightened programs anil greater resources, while 
many are mired in ineffectual efforts. The new federalism does not 
serve all people equally in hasie opportunities to learn. 

Among private sector initiatives, the role of lahor unions is no- 
table for developing cooperative arrangements with large national 
industries for training and also in forming consortia with others to 
help in local communities, Corporate leaders are loud and clear in 
culling attention to the problems of rinding workers w ith adequate 
skills, but their efforts thus far are directed more toward school 
reforms than to teaching literacy in their own companies. As 
noted, less than one-third of the largest corporations, where one 
linds the most extensive training programs, give remedial instruc- 
tion. 

Our current efforts on the w hole are insufficient to the size of 
the task. And the changing concept of w hat constitutes functional 
literacy or basic skills for the work force w ill only increase the chal- 
lenge. The lowest acceptable level keeps rising, so the need will be 
constantly ahead of us. W e must reach more people through more 
eflective means. 

Iodo this we must first ask, again with insistence, for analysis 
of instruction methods used for the target populations. The most 
effective methods should be widely publicized. Newspapers can 
describe the better methods, not merely give headlines calling at- 
tention to the problem, Certain facts are already established: adults 
learn literacy and other basic skills most effectively in connection 
with their jobs or in a functional context, and the) retain the abil- 
ities if they are put to use. The lesson has been learned in many 
studies, ; " 

The military showed it decisively in what was probably the 
largest research effort ever on overcoming adult illiteracy. In l°66, 
in an unusual sort of battle, the armed forces joined the W ar on 
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Poverty with Project 100, 000. Large numbers of marginally liter- 
ate youths who would have otherwise tailed entrance screening 
were taken into the military. In testing various methods, the Pen- 
tagon fouiul that the host results came from instruction in I no basic 
skills combined with technical training for the military jobs to 
w hich they were assigned. Thousands of other low-l'teratc soldiers 
were given intensive instruction in the three Ks — outside the job 
context — and there was little, if any, effect on their long-term 
performance.^ 

It is also clear that adults must be taught as adults in suitable 
surroundings, not as older children in the schoolroom. Instruc- 
tional materials must be at the appropriate level, The armed 
services abandoned Dick and Jane a long time ago and hav e pro- 
duced their ow n Sailor Sam and Private Pete. More recently, under 
pressure from Congress and the (ieneral Accounting Office to 
standardize the approach to teaching basic skills, the Armv devel- 
oped JSKP, the Job Skills Kducation Program, w hich tests soldiers 
in basic competencies needed for the most common jobs. And it 
provides remediation in those skills in w hich a soldier is delicient. 

All tests and most of the tutorials are deliver. ! by com- 
puter, although some lessons are paper-atul-pencil exercises. The 
computer tracks the progress of individual soldiers through the 
program and produces cumulative data on all users. JSKP is not 
intended to teach an illiterate person to read and write. Nor does 
it provide job training. Hut it will, for example, usually improve 
the reading and mathematical skills needed to use a tank repair 
manual. 

Although evaluations oi 'JSKP thus far are inconclusive (and the 
Army has not greatly expanded it), an adapted version, "de- 
greened" for civ ilian use, is being tested at a technical school in 
White Plains, New York. The military docs offer useful lessons 
and materials that were alter all, paid for b\ taxpayers 1 money. In 
this instance, the use of the computer is of special importance: 
technologies must be used to instruct larger numbers of people. 
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Hut the costs arc still high ami programs remain to he developed 
and fully tested. 

Besides the elementary need to examine and extend instruc- 
tional methods, the attack on illiteracy requires more support from 
higher education, which has heen weak in research and in the prep- 
aration of teachers for adult education, particularly in basic skills. 
There are not many higher institutions that offer training for edu- 
cators of adults, whether as teachers or administrators.'" Anil at 
those that do, the status of such programs is low. As a result, there 
is little professionalism apparent in the efforts to create a more 
literate population. 

More vital even than the missing professionals to help guide our 
efforts is the absence of national leadership. To treat this debilitat- 
ing ailment in our society, we must turn to the federal government 
for policies and programs of sufficient scope and magnitude. To 
fulfill its responsibility the government will need to examine the 
splintered legislation and reconsider the divisive pattern of alloca- 
tion to various departments. Vision and consistency arc needed to 
give focus and guidance so that private sector initiatives can also be 
more effective. 

The imperative need to equip the work force in this time of 
peace is not unlike the military's effort to remain prepared. We 
must not lose our economic position because of inadequately 
trained workers and the costly loss of those unable to enter the 
labor force. America must prepare its adults to make their contri- 
bution for the sake of their ow n lives and for the well-heinu of the 
nation. 

At present, there is more concern than concerted activity, more 
awareness than action. As illuminating as a thousand points or a 
million points of lights can be — and they are testimony to our 
caring — volunteers cannot be the sole answer to this basic national 
problem. Nor can other priv ate sectors carry the burden alone, 
l oo many persons will slill be missing, 
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^wVomparcd w ith the ilisnrray on the literacy atul basic skills 
front, thr general training programs under employers' auspices 
give the illusion of being a tidy system, albeit in disparate parts 
and in need of remediation itself. At least it is a fast developing 
complex of networks lor adult training being built on new alliances 
atul expansion in the learning industry. The networks are further 
supported bv telecommunication that encourages the sharing of in- 
struction, which will also grow as the commonalities of learning 
materials become more apparent — especially in the classrooms ol 
cost-conscious providers. 

Uearlw adults are creating the biggest educational sector in 
the country ami, spurred by economic necessity, their num- 
bers entering classrooms in corporations, in military posts, union 
halls, government buildings, and on college campuses can onl\ 
nuiltiplv. Deliverv s\ stems will take the teacher to the worker 
ami intelligent tutors will assist. I'vcn more significant, the peo- 
ple participating in this educational revolution range from skilled 
workers to top executives. It requires learning lor all of us. In 
this final section, we examine some of the issues involved, pro- 
pose possible action, and discuss the priorities that must be 
set. 



Xew Alliances 

Until fairly recently the major providers have largely chosen to 
go it alone. Now, however, the same compel it ive forces that are 
driving the increasing need for training are driving the formation 
of alliances ami other new ways to provide it. Bruno Lamborghini, 
economics director of Olivetti ( Corporation, sums up the change in 
attitude toward adult education and training this wav, "A com- 
pany's competitive situation no longer depends on itself alone hut 
on the quality of the alliances it's able to form." 1 

Partnership and collaboration are words used often in this re- 
port. At all levels of training for workers in many types of jobs, 
more cooperative programs are being put in place. Sonic that have 
been going on for years are institutionalized and have fairlv well- 
set patterns. Hut many, in tact most, of those we have described 
are new alliances, either improvising with the uncertain, experi- 
mental steps of ad hoc partners or dancing with controlled steps in 
a carefully designed choreographs'. 

Labor ami ManatrcmcHt. One of the most carefully designed alli- 
ances is the rather unusual partnership of labor anil management. 
Although a few unions have hail collaborative arrangements with 
employers' associations for a long time, the training programs ne- 
gotiated by the United Auto Workers and the Hig Three auto 
companies are of a different nature and larger scope. Nervousness 
on the part of such old rivals may be reflected in the constant, 
excessive use of "jointness" to emphasize the notion that neither 
partner dominates. In a CM-LAW training facility there is a 
22-acrc "jointness" park, a H-room joint-education wing, a joint- 
communications network with 44 television monitors throughout 
the plant, a joint newsletter and many "joint-employee involvement 
groups."- It is a new relationship being built from foundations 
of antagonism and hostility, from attitudes of "them versus us." 
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Small wonder that protective phrases are inserted; that it is hap- 
pening is a greater miracic. 

Such partnerships require teamwork that depends on mutual 
trust. It means that workers as well as managers have had to adjust 
attitudes and correct long-held biases. Workers have traditionally 
been loval to the union rather than the company, which is now cast 
in a more cooperative role, more the benefactor, although unions 
arc paying their full share for the training programs. 

The issues raised challenge the leadership of the labor move- 
ment to adapt to the changing times. They need to move ahead 
and champion the workers' rights to education and training in or- 
der to preserve jobs or to aid workers in reentering the work torcc. 
Along this route they w ill fulfill the legacy of a great figure in their 
history, Walter Kcuthcr, w ho said his goal in getting higher wages 
for the auto workers was to extend the opportunities for educa- 
tional benefits to them and their families. 

Furthermore, as the new worker plays a more participatory role 
and assumes additional tasks, it w ill be harder than ever to classify 
positions according to old job titles. The flexibility inherent in new 
production processes invades labor's ranks ami organizational 
structure just as it is causing wrenching change in the corporate 
structure and in the roles of managers. I lierarehy is giving way to 
more horizontal patterns that spread responsibility. 

Acatlnnc ami Its Partners. Colleges and universities leave also 
formed uncertain, often uneasy relationships with vers diverse 
partners: large and small companies, the military, and government 
agencies. Two-vcar institutions, however, have forged ahead in 
new alliances that are congenial to the purpose of serving their 
communities. Although faculty who prefer the straight academic 
path feel discomfort, their opinions have not hampered the general 
movement inward more work-related training for adults. The com- 
munity colleges arc willing to conduct courses on campus for 
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corporate partners anil design courses for delivery at the work site. 
The partnerships of companies anil community colleges seem to he 
encountering few er problems of turf and distrust than some other 
cooperative efforts. 

From the universities, business schools and engineering depart- 
ments have entered into expanding alliances with corporations, 
each in its own fashion. Medical anil law schools are increasing 
connections to provide updated knowledge to practicing members 
of their professions. Individual faculty members go out as consul- 
tants or teach in the classrooms of corporations, government, and 
the military. In similar ways, university scientists have undertaken 
collaborative research with corporate laboratories. Thus their loy- 
alties are divided in serving two or more masters. To an extent, 
some university walls have come tumbling down. Their organiza- 
tional structure too is affected. 

Certainly society wants and needs the new alliances, but tbev 
raise troublesome questions in academic halls. Faculties become 
split over the issues involved, ;md administrators have to find alter- 
nate ways to manage institutions that arc no longer as cohesive as 
they once were. Colleges hold on to the old habits and regimen of 
calendar and schedule while at the same time thev trv to net 
around them with off-campus programs or courses scheduled at 
night and on weekends, or with short summer sessions to attract 
the older adults they court to fill empty classroom seats. 

Financial needs promote adjustments, and more higher institu- 
tions are eagerly soliciting contracts w ith outsiders. They offer 
quick-turnaround, customized courses to lit the audience, on site 
or on campus, scheduled at the customer's convenience, and often 
bearing academic credit. In efforts to find new Clients and new 
partners, they too nave joined the vendor market in the learning 
business, but not withoiM considerable stress, Some faenltv fear a 
corporate takeover, if n< t dictatorship. At issue is the question of 
w ho determines the subject matter. This is the essence of academic 
freedom. 
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Rather than tack on programs like otitis antl cutis for sale, uni- 
versities must analyze the purposes of their various programs ami 
consider reorganization to tit functions, In a way, it would simply 
be an extension of the professional school pattern already operating 
tor business, law, and medicine. Special units with designated fac- 
ulties could offer instruction in various fields antl at various levels 
needed by adults in the work force or in transition to new jobs. 
Along with a fresh look at programs, institutions might start with 
a fresh calendar antl also remember that few plants are tilled to 
capacitv year-round. As educational centers for society, higher in- 
stitutions could be more effective and extend their services. 

Companies (Mlaburate. The partnerships appearing among cor- 
porations for training purposes present a phenomenon that was 
hardly predicted and yet could have been partially foreseen as an 
outgrowth of courses for customers. In effect, laigc high-tech 
companies have been forced to teach their clients a. unit the new 
technologies delivered to them. (Customers have to learn to operate 
the equipment and use it tor optimum results. Now businesses are 
expanding such training to attract new customers. So Digital 
Ki|uipment (Corporation teaches computer courses at the Aetna 
Institute for their emplovees and others in the greater 1 1 art ford 
area: two leviathans joined in an alliance for education. Similarly, 
the big accounting firms have entered the training business to 
instruct their clients. 

Thus corporate campuses grow and flourish. The public is in- 
vited, and enrollment makes training a profitable business. In this 
case, no mission is threatened, no autonomv involved. Training is 
given strictly on a pav-as-vou-go basis. Corporations arc simply 
entering a new business and doing it very effectively indeed. Their 
entrance into the training market means that ;i formidable and po- 
tentially huge new presence is there. 

In other collaborative efforts, corporations arc joining each 
other not dircctlv for ctunoinic profit, but to provide advanced 
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technological training particularly tor their engineers ami com- 
puter scientists. We observed the development of the National 
Technological University tor this purpose, Started l>v many large 
high-tech companies ami the fulcra I government in cooperation 
with engineering schools at major research universities, it is an 
outstanding example, Television wit 1 1 satellite delivery takes the 
professor in his or her classroom to employees at the workplace. 
This cooperative program does not entail crucial adjustments for 
the parties concerned; each and all reap the benefits. Admittedly, 
there has been some grumbling in the universities providing the 
faculties because their own degrees are not awarded. Instead, it is 
the National Technological University degree that supersedes as it 
combines teaching from many different campuses. 

Hundreds of companies, as well as individuals from other 
sectors, have joined in the symposia on artificial intelligence spon- 
sored by Texas Instruments. Many special programs on timelv 
subjects and advanced topics are available, particularlv for the 
scientific and technological communities representing manv cor- 
porations. Some companies have started programs to serve their 
employees and found it expedient to invite other companies to join, 
as in the case of Hewlett-Packard's programs developed with 
Stanford and California State University at Chico. Through such 
delivery systems, cooperative efforts flourish and grow. Although 
these networks usually start out with the technical fields that lend 
themselves to such delivery, we can anticipate their extension to 
include many other subjects for different purposes, 

S'vtuorks instcv Sharing. The various delivery systems described 
in this report inevitably combine new partners as they link cam- 
puses or tie them to companies and government agencies whose 
employees take the courses. Telecommunication is collaborative, a 
powerful force bringing people together mentally, though thev are 
physical! y separated. 

Our states are crisscrossed with telecommunication networks, 
many carrying education and training. And of course there is no 
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technological reason why they should stop at state borders. If Vir- 
ginia has ipiality engineering courses on its learning network and 
the University of Maryland also offers courses in that field, can 
they not all he made available for a larger audience? 

In fact, a worldwide catalog of courses for adults is technically 
possible and w ithin our means. Teaching by television via satellite 
delivery may not be the most effective method for learning certain 
subjects, as has been explained, but it is a practical way to extend 
the teachers wisdom to an unlimited audience anil incidentally up- 
grade the teacher's productivity. Surely there can be no objection 
to sharing know ledge. 

Massive networks encircling the globe are developing under 
corporate aegis, (icncral Klcctric is building an international 
telecommunications system that will permit its employees "to 
communicate worldwide, using voice, video, anil computer data, 
bv simply dialing seven digits on a telephone. 11 (IK workers in 
Cincinnati w ill be able to talk facc-to-facc w ith colleagues in Trance 
about designs and projects. Combining facilities of AT&T, British 
Telecom Ltd., and i'rance Telecom Inc., the first stage of the net- 
work is in place for Western Kurope, Canada, and the United 
States. By the early IWOs, it w ill extend to the Tar T.ast. Australia, 
the Middle T.ast. and South America. Asscrtcdly it will be among 
the largest private systems in the world.* 

While the original purpose of these networks is for mundane 
business transactions, companies are realizing their \aluc for train- 
ing. Some corporations, like I MM, have separate networks for the 
educational function. The prediction of about 140 such corporate- 
owned satellite networks bv 1W2 seems verv modest indeed 
against the current growth rate. Their contribution to helping train 
workers could be immeasurably valuable. 

The Learning Process and Methods 

I ,cst w e hail the anticipated extension of deliverv '.vs. cms too 
heartilv in our desire to reach more workers, we must recall the 
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cautionary notes sounded concerning the lit of the instructional 
method with the purpose of the training. To take the teacher 
alone — a talking head — on television throughout the world hv sat- 
ellite can mean dooming the instruction to failure. This approach 
presupposes a passive learner, uniform instruction for all, and a 
teacher with extraordinary charisma in holding the audience. 

Hut when interactive devices arc added and various media com- 
bined, the instruction can he exceedingly effective for different 
learning goals. Sonic technological aids make it possible tor people 
to learn truly at their own pace, sonic give learners complete in- 
dependence, many free them from the tyranny of time and place; 
others provide direct interaction — without faculty oflicc hours — 
between the student and the teacher guiding the process. 

I he Microcomputer. The basic tool in many instances is the micro- 
computer, whose teaching powers arc proving to be formidable. 
( iomputcr-assistcd instruction has produced learning results at 
least as effective as the usual classroom teaching and, in main' 
cases, it has performed its task remarkably better. 

Kxperiments at Dartmouth with software developed bv Apple 
indicate that the programming can go far beyond the old right- 
wrong answer approach. According to a professor in the medical 
school, it functions "in a was similar to the human mind. It has 
the ability to let the user make all kinds of leaps and jumps and 
connect things by association." It appears to correct the rigidity of 
some earlier systems that made it dillicult for a student to learn 
through exploration. According to some Dartmouth professors, the 
system is easy to use and ptvgram; it is modest in cost and readily 
adjustable with updated material. 1 

In addition to extensive application in science classes, this 
program offers drills for a course in the Chinese languaue: the 
Macintosh computer speaks aloud in Chinese, "pronouncing the 
character displayed on the screen in a clear, digitally recorded but 
not unfriendly voice." At the same time, the screen shows the cor- 
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rcct order of a character's brush strokes/ Yet another application 
of the program guides thj student through a collection of paintings 
in the National ( Jallcrv of Art. Its uses may he limited only hv our 
imagination. 

On college campuses across the land, microcomputers are find- 
ing their niche in learning and in creating laboratory and library 
networks worldwide. They can enhance the learning process for 
those preparing for the work force; they can help establish the solid 
educational foundation necessary for adults to go on learning. The 
ubiquitous computer is in mans homes, anil there arc more in 
offices anil at workstations. It is a short step from the facts and 
information they now earn to materials designed to teach. 

Applications of Research. Intelligent aids, particularly expert sys- 
tems, can now carry instruction when anil as the worker needs it. 
A pow erful type of on-the-job training, they create a new concept 
of apprenticeship for this decade. Like an intelligent tutor or smart 
assistant, such systems can prov ide experts' know ledge in trouble- 
shooting or solving a problem and so help to ensure quality 
performance and hence productivity. Trainers in industry and the 
military are using intelligent computer-assisted instruction, as in 
the Navy's STKAMKK or Honeywell's MKXTOU, with good 
results. 

Research into the learning process and experiments that apply 
the findings in instructional ineihods and materials are two areas 
where extensive collaboration is of paramount importance. Kverv 
sponsor of adult training should offer assistance. Trainers can 
serve as research participants, trying instructional experiments and 
reporting on the results. Teachers especially arc needed in coop- 
erative teams with scientists. In the effort to construct models 
of human learning patterns, teachers' contributions are essential. 
Their know ledge is crucial to the quality of the content to be con- 
veyed. Moreover, they are needed today* not later as inheritors of 
the results. 
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Of course, learning will go on, as it always has, but it must be 
hastened and improved through all means at our disposal. It must 
he made more widely av ailable if we are to improve the quality and 
productiv ity of the work force in America. Time is not on our side, 
hut technological methods of teaching combined w ith delivery svs- 
tcms can take us more quickly toward the goal. 

As we welcome new instructional methods and recognize their 
value in adjusting to individual learning styles, we must still insist 
that the content coin eyed includes the foundation for further 
learning, We dare not neglect the fundamental knowledge on 
which specialized functions ultimately rest, Our dependence on 
technical aids can lessen the need to know what the process really 
is. The simplest example is the little hand-held calculator that per- 
forms basic functions for die student. Will the student's brain and 
memory be exercised to learn and understand the process? 

lor the more complicated functions performed today in the 
workplace, it is essential that die fundamentals lie understood. 
These take lime to teach and learn. Without them we are in danger 
of becoming robots, mindlessly performing our tasks, W ithout the 
basic knowledge we cannot adjust to die changing circumstances 
in our jobs and lives. The issue involves the long-range develop- 
ment of human potential (resources or human capital). It cannot be 
accomplished by fast, narrowly gauged training for quick profit- 
ability. The quick fix is our greatest liability . This approach 
endangers the vers basis of our competitive position as ;i nation. 

The Curriculum and Students 

(bourse materials are overwhelmingly generic in nature for the 
different categories of workers. Whether for the construction 
trades, ollice work, information systems, or automated processes 
in manufacturing, each learning program has its core curriculum - 
what ii is necessary to know and he able to do. Managerial training 
has marked similarities over all fields at main levels of responsibil- 
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ity. For updating professionals, it is simply current information 
that is required for each profession. 

Catalogues and databases on training from all the providers 
carry many courses with nearly identical titles and descriptions: 
computer programming languages, data processing and analysis, 
inventory controls, general technical maintenance and trouble- 
shooting, computer-assisted design, processes for problem solving 
and decision making, negotiating skills, effective listening, con- 
ducting a meeting, and making a presentation. None is specific 
to an industry, a government agency, or a company. They can 
easily and appropriately go across provider lines to classrooms and 
individuals. 

.Share ('outset. Learning materials are, of course, not the property 
of schools, colleges, and universities. And they are seldom pro- 
prietary for corporations or even the military, except where a 
particular process or instrument oilers a competitive advantage or 
where the orientation program to a military service or a company 
instills its own unique practices and attitudes. |-W most jobs, how- 
ever, the training has common features, so that any trainer or 
human resource development officer would learn a lot from an ex- 
amination of what is being taught elsewhere and how it is done. 
Corporate trainers may have some knowledge of what other cor- 
porations are teaching technicians or managers, but they are not 
sufficiently familiar with similar courses taught by the military or 
civilian government agencies. 

Comparative analysis could help sort out redundancy and 
waste, and informed selection could further improve the quality oi 
instruction given. I vcn w ithin the boundaries of one provider, the 
analysis would be valuable. We observed, lor example, duplication 
of a computer programming course in the federal govern in nt\s 
curriculum, \loreo\er, the Office of Personnel Management or 
the agencies inwiKcd might profit from a comparison of the sev- 
eral institutes for executives, l.ach may be necessary lor special 
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purposes, I nit the overhead expenses of separate campuses and 
facilities anil overlapping general management courses are an ex- 
travagance in an era of enormous deficits. Kach may he operating 
at full capacity on a 12-nionth basis, hut if so, the question arises 
w hether another delivery mechanism could provide basic courses 
ami extend opportunities to more government personnel not pres- 
ently served. Similar questions can he asked of any one of the 
major providers. 

Train big Seeds, Among the challenging issues before us is how to 
project training needs to he reads* for the next change and bow to 
assist workers in learning new fields and gaining advanced knowl- 
edge. More than simply performing today's task, it is anticipating 
and preparing for tomorrow's. The company that leads will em- 
ploy education as a strategic tool to achieve its goals. 

If we consider the fact that most people who will be working 
in 2001 arc now in the labor force, w e can recognize that retraining 
needs far surpass other demands. All workers, including managers 
and professionals, face the ncccssitv of learning new materials and 
new skills. All cquallv require multiple skills, not only those peo- 
ple in the trades or the skilled technicians who must add another 
string to their bow. Managers are challenged by technological 
processes and international conditions that were not taught in their 
business schools. For technical specialists assuming managerial po- 
sitions, the complementary challenge is to learn more general 
skills. In government agencies, for example, specialists becoming 
supervisors require training in managing personnel, in the organi- 
zation and assignment of work, and in financial aspects of the job. 
(omparablv in the militarv, officers managing business contracts 
worth billions of dollars could profit from training to handle such 
responsibilities. This tvpc of training obviously can be given on an 
interservice basis and perhaps by using corporate curricula. 

Professional, highlv specialized personnel find their specialties 
are fast becoming obsolete or that they require an infusion of new 
information. The plight of the engineer and other scientists is well 
P'Vf 
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known. 1'or other professions, the demands of certification and li- 
censing are driving further learning. These individuals should take 
responsibility for their own updating, and there seem to be ample 
opportunities developing for them through their professional asso- 
ciations and universities. 

Closely related is the challenge of changing curricula to lit the 
changing times. Many instructors report that organizing materials 
in modules makes it simpler to substitute or update blocks of infor- 
mation. Others point out that the process is aided greatly if the 
learning occurs through computer conferencing in which an expert 
or teacher on line can insert new material and correct outdated in- 
formation. Learning materials too arc a moving target; they too 
must be adjusted for the rising levels of technological literacy and 
the new skills required. A fourth "R" has joined the basics of read- 
ing, writing, and arithmetic: readiness for change. 

Resistance to changing curricula is an occupational hazard 
among univcrsitv faculty members who feel a vested interest in 
their expertise. Thcv w ant their turf preserved as it is. Moreover, 
if changes involv e drastic au ricular reform, committees w ill delib- 
erate at length, l or whatever reasons, higher education is not noted 
for speedv adjustment on curricula! 1 matters. 

This condition, however, does not pertain toother providers of 
adult learning, who can hire teachers and trainers to lit course 
needs. Indeed, the entire learning industry, with the exception of 
universities and colleges, is free of such encumbrances and can 
introduce new materials as rapidly as possible. In fact their com- 
petitive position depends on their initiative and flexibility. The 
business of learning that is growing exponentially outside colleges 
and universities is free and eager to meet work force demands. 



Expanding Markets for Learning 

A rev iew of the adult education mar ket suggests that "vendors 1 * 
should be considered another major provider along w it li the tradi- 
tional sectors of corporations, government and the military, labor 
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unions, and higher education. Hut since colleges and universities 
and corporations have entered the vendor market, it becomes more 
difficult to define. It can no longer he dismissed as a disorganized 
if roup of "third parties" seeking their fortunes. 

Large high-tech corporations have l>ig marketing departments 
and divisions to sell "educational services" outside the company, 
For many it is a new arm of the business, developing as a profitable 
venture. In other cases, acquisitions and mergers are making larue 
companies larger. The National Lducation (Corporation merged 
with Spectrum Interactive (performance-based training sv stems) 
and then integrated it with another subsidiary. Applied Learning 
International, that concentrates on fortune "500" companies. To- 
gether they comprise the world's largest provider of training. In 
addition there arc v> National Lducation (Centers offering allied 
health, electronics, computer skills, and business prourams, and 
their International (Correspondence Schools enroll more than 
25(1.000 active students. Through their publishing subsidiarv, 
Stcck-Yaughn, training materials are also produced for adult basic 
education, literacy, and Lnglish as a second language/' 

Powerful entities have joined the small entrepreneurs and con- 
sultants who plan and provide tor training needs. The expertise 
assembled with the added resources of laruc companies suuuests 
that instructional materials and technological media have reached 
a new level in the marketplace, l ducation has been a salable 
item since the nineteenth-centurv "chain schools" for business and 
accounting attended bv some of our more illustrious corporate an- 
cestors. Profit neither negates nor guarantees excellence, whether 
it is earned by an entrepreneur, a big com pans, or a college or 
university producing customized courses for workers. In a cap- 
sule, when VlWT. 1 1? \ 1 . Digital Li|uipmcnt, Pell South and Pell 
\tlaotic. |.(C. Penney. ( Compute! Lmd. ( ieneral Motors, the Piu 
Six accounting linns, \ic( irau-l lill, and mam others started sell- 
ing information for learning, the ball game made the World Series. 
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Opportunities: A Shaved (htrcv 

With all the learning available ami more that is possible, oppor- 
tunities are not distributed equitably, or even smartly in our own 
self-interest as a nation. The curve of adult learning opportunities 
is skewed in favor of those with the most edueation. Many in the 
work force who need the training most, to prevent being laid off. 
are not receiving it. Although signs of increased attention to pro- 
duction workers are reported, they are a long way from getting the 
necessarv training. Similarly, oflice and clerical personnel may be 
learning to use the new machines, but generally they too have a 
low position on the training scale. Health workers and people in 
services like retailing arc also low on the list. 

Main more — those not in the work force — have poor chances 
of getting there. Above all others, those coming from minority 
backgrounds, w ho will be a larger part of the work force in the 
years ahead, are not getting the preparation needed or chances for 
training iti the low-level positions that main hold. I -or these young 
adults, the community colleges, technical and vocational institutes 
are doing the best job. Hut, as we mentioned earlier, inordinate 
numbers of people from Hispanic and African-American origins 
arc converging on the two-year institutions that are the main route 
open to them for further education. If the proportion transferring 
to higher institutions does not grow . segments of our population 
may be concentrated in jobs that offer little opportunity. While the 
two- plus-two plans to encourage voting people to continue in vo- 
cational training from the last years of high school through the first 
two post. secondary years are helpful, a similar plan is urgently 
needed on a broad scale at the upper end to help transfers go on to 
four-year institutions. 

federal and State /V/</o\ Such issues fall squarely in the domain 
of public policy, both state and federal. The two-plus-two plan, 
known as "tech-prep," has reached the iniiial stage ol legislation in 
the reauthorization of the (!arl I). Perkins Vocational Lducation 
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Act. Besides this constructive detail, the total act proposed is quite 
remarkable: it is a major rew rite of the older program, it recognizes 
and addresses the criticism coming from many quarters, and it 
reflects the winds of change. Kvcn the short title of the hill in- 
corporates the changing view, "Applied Technology Education 
Amendments of 1989," and the statement of purpose is; 

To make the United States more competitive in the world econ- 
omy by developing more fully the academic and occupational skills 
of all segments of the population. This purpose w ill principalis be 
achieved through concentrating resources on improving educa- 
tional programs leading to academic, occupational, training, and 
retraining skill competencies needed to work in a technologically 
advanced society." 

The bill, sponsored by Augustus I". Hawkins and William l\ 
doodling, and passed by the House of Representatives in Mas 
I9N9 and by the Senate a year later, constitutes a big step in the 
right direction. It aw airs final passage. Coordination is the promi- 
nent theme in the new design, which relates live federal programs: 
applied technology education, the Job Training Partnership Act, 
adult education, vocational rehabilitation, and the Wagner-Peyser 
Act. On the state level, a State Human Investment Council re- 
places the former advisory or coordinating councils for the separate 
programs. I'unding may be coordinated and designated for prob- 
lem areas in the particular state. Set-asides are removed, in large 
part, to permit cooperative programs and eliminate excessive pa- 
perwork in reporting. Replacing set-asides is a percentage formula 
weighted to drive each state's funds toward its neediest citizens, 
'I he proposed legislation is sensible, and its concepts ate hearten- 
ing to anyone concerned wit li adult learning in our country. 

The Job Training Partnership Act (J TP A) is also undergoing 
reexamination so it will lit the coordinated design of the Perkins 
amendments. lint JTPA needs more than increased serv ices to the 
most severely disadvantaged youth and extension of summer pro- 
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grams to year-long efforts. It needs more than an infusion of 
literacy training anil remedial work tor basic skills. Its funding 
scheme that rewards quick jol> placement needs overhaul. Critics 
from all sides comment on u the skimming of the cream" that results 
in jobs tor the most able, leaving the mass of unemployed with 
little assistance. 

Moreover, in emphasizing youth needs, w e must not overlook 
the grow ing lumbers of dislocated workers who already get short 
shrift in the current program. It is well to remember that JTPA is 
our government's primary program for job training. The total 
funds appropriated tor fiscal 1 WO arc less than $4 billion. And the 
total request for the recast Applied Technology Kducation Pro- 
gram is $1.4 billion. 

hinding for other adult programs is also meager, especially 
when compared with defense expenditures and the total federal 
budget. One can only question the values that inlluenee priori- 
ties — particularly so in this case where it is obvious that investment 
in training to get people into the work force means a return of 
many dollars from welfare and unemployment payments. While 
the government recognizes the merit of training b\ permitting a tax 
write-off for many billions of dollars of training bv corporations, 
the $5 billion budget of the federal government for adult job train- 
ing in the two major programs is a small contribution, considering 
the magnitude of the task and its importance to the nation. Anil 
still the smaller companies, w here most people are employed, have 
little underwritten support. 

Ft'thal Coordination. Remarkable as the thrust may be in the ef- 
fort to coordinate federal programs w ithin the states, there remains 
an \chilles* heel in W ashington, DC. The Perkins amendments 
seek to coordinate federal programs by creating vet one more 
interdepartmental task force, this one to include (he secretaries 
of the departments that administer one or another of the differ 
cut programs— education, labor, and health and human services. 
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Noble as the notion is, the chances of successful coordination arc 
slim. Wuness similar interdepartmental committees tried before. 
The indubitable fact is that each department has its entrencbed 
bureaucracies, staffed and in place to operate their programs. Co- 
ordination is difficult enough in one large department, let alone 
among three. 

Therefore, w e suggest assigning responsibility for the develop- 
ment and administration of training lor the work force to the 
Department of Labor. It is a major part of the Department's pur- 
pose. The largest program, JTI'A, i*> already located here. The 
Labor Department has the statistical base for the labor force. It 
houses extensive know ledge about training programs and commis- 
sions studies like the large one done recently by the American 
Society lor Training and Development. It can work closely w ith 
the Ofliee of Technology Assessment, which has issued many 
helpful reports concerning industry technology, and employment. 

Vocational education could be reassigned, as well as basic 
literacy programs tor adults. These have been housed in the 
Department of Kducatiun, whose primary concern is and should 
be for the public schools. Adult programs have at best been a 
laimuishing poor relation to those lor elementary and secondary 
school children. Adult basic education has not only often taken a 
second seat to public school programs, it has also been heavily 
inlluenecd bv their goals and methods, which are apt to be ineffec- 
tive w hen applied to the much different needs of illiterate adults. 

Moving these- programs to the Department of Labor would re- 
quire a fresh look bv relating them to the working lives of adults. 
The Department of I ducation might welcome the transfer that 
would allow it to locus on badly needed reform of the public school 
ssstem. \lorco\cr. assignment to one department would facilitate 
the coordinating mle of state human investment councils by reduc- 
inu the accounting burden from several sites to one location in 
Washington. 

The Secretarv ol Labor has a substantial discretionary grant 

2( n 
i rii £ t . i mm 



program designed to support multistate efforts, reMureh anil deni- 
onstration projects, evaluation, and technic.*; as> i-.taice. Under the 
ruhric of evaluation, the secretary could e\| ; nd advisory rela- 
tionships with corporate leaders to include training experts from 
all the major providers. Such a group might sponsor the compara- 
tive auricular analysis recommended so that each could see how 
their colleagues in another setting are training particular types of 
workers— hot h in content and method. The similarities of learning 
materials would become apparent as well as the effectiveness of 
some technologies for teaching. 

On the broader scene, the challenge is to coordinate efforts 
and provide adult training opportunities on a more equitable and 
systematic basis, drawing on both public and private resources. 
Assignment of the task to one department that is already deeply 
engaged and concerned about it could help, This is certainly not 
the time for departmental tur! battles. It is a time to place authority 
clearly in one department and hold it responsible for producing the 
desired results. 

Shifting adult education and training to the Labor Department 
would fir nicely with the combined concerns of ( iongressional com- 
mittees: th; Kducation and Labor Committee of the House, and 
the Senate's Labor and Human Resources Committee. The task 
bctore the nation is formidable and requires the enlightened lead- 
ership ot our government. In many ipiarters we hear great concern 
expressed, but what we need is better solutions. \oi all the sci- 
entific prowess the Cnited States can muster will advance its 
competitive position without an informed and contributing work 
force. Speeding up the proeess of technology transfer from re- 
search laboratories to factory floors merely accelerates the rate of 
change and challenges workers' abilities more. Without additional 
training, w e cannot effectively cope w ith the pace of discovery. 

In the Higher Kducation \ct of |<r>, Congress stated: " The 
\meriean people need lifelong learning to e nable them to adjust to 
social, technological, political, and economic changes/ 4 No pro 
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gram or funds accompanied the declaration. As of today, IS years 
later, no significant action has been taken toward this goal. One 
wonders where the United States would stand in the competitive 
race if the work force had received opportunities for upgrading 
skills to meet technological needs. 

Kducation must he recognized as a capital investment in which 
initial costs arc amortized over time. This is the accepted theory 
when we invest in a college education almost guaranteed to boost 
earning power, and the theory holds for continuing education that 
requires periodic investments to counter its depreciation. In the 
end, this nation must make a deep commitment to learning for a 
lifetime. Our response to the needs of all workers will in large 
measure determine America s productivity and shape profoundly 
the position of the nation in an increasingly competitive, inter- 
dependent world, 
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inehules civilians in the niilil.tr> but not the "00,000 people in the Postal 
Service. 

21. Susan IV Airland, "heltuav Drain Drain- V\h\ (.i\il Servants \ie Making 
Tracks." llama* \\ eek. Januarv 2<. VMK pp W» 

22. I'roin a paper on apprenticeship and joumevman training prepared tor tins 
report In Ken hlwards ut the International Urnthcrhood ot Klcctrical Work- 
ers, januarv 2v p. 21. 

1\ Ibid '.pp. I* I 1 '. I his estimate comes from the Ml .< l< > Imildtni; and ( Inn • 
stinetton I rades Department See tc-limom of Michael (i. McMillan, 
executive director. M I.CK) I httnatl Kesources Development Institute, to 
the Subcommittee on l iluealion and Health. Joint Ki-iihuiiiu' Committee. 
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2S. Phil Kum/, "'Congress u» l ake a Maul Look at Vocational -Training La\x," 

(jtnjtrt'ssmHdf Quarterly, \lareli 4, IW>, p. 4S n . 
2V. Cynthia I . Milehell, "Kusiness Schoul Loses Some of lis Luster." W all Street 

JwmiL July 20, IWK. p. 2v 
*U. K. A. (Minimi ami J. \ . Ilouell, Ihgbcr hlmum fw lUtsinw York: 

( .olttmhia l'ni\crsit\ Press, p;? 1 ;), p. J4". 
n. 'Tacts in Hrii-f: \earK I lull" ul" Doctorates \,e Warded in Sein.ee," ///<//,, 

hliMim* & SuumiI .\fftim t \pril ll*, |W>, p. Percentages later in 'this 
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Resources, I ni\ rrsii\ Park. Ma. 
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n. Ihid., pp 14 I \ I" IH. 
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IL Susan | Sh, r ,rd, " \ \ctuoik nl \lmds: I he Onlmr Plumonunon." /,/,/ 
^{(/e /eehit,/t tt f\ Januan l-'ehiuan I^HH, pp Jh h 



9 

ERLC 



287 



mi : i s 
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Inion," /V: UVrt.July 21, l«K7, p. I. 
M. ZulmlT. :\i>e 4 Ibe Simm Macbim; p. 

14. "Management Update. DIC: A Down-lastcr ( iocs International." .Nrtaw* 
World. March 27. l««o. pp. 2". 

15. )<>hn MarkolT. "A Supercomputer in Lvov Pot.".\«; l«* December 
'w; P«H pp Dl anil D4. A more recent statement announced the beginning 
of '.Ik- countrywide network. Sec V«c York Times. June K. I WO. pp. ■ ami 
1)4 

I,, Beryl Bellman. "Distance Kducation ai WBSI: IIT/SMSS ami BI'.S'I ST. I 

paper presented at the Klcctronic Networking ( a.nlemue. Phila.lclphta. I»a.. 

Was l<>88. pp. IO-l». 
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in HtistnessTW March l°KK. pp In I". 
IS. Kev in Kelly. "W hy Business is ( ilued to the Tube." limmess \\ eek, March 27. 

IWJ. p. 160. 

|« P Davis |enkins, nieinoramluin on conversation with Don I'.lias. manager. 
' Media Communieations (.roup. Digital Kipiipnu-nt Corporation, Bedford. 
Mass.. July x. P>KK. 

?. The Intelligent Tutor 

I (,,-aha.n IV Cnm. |im 1'. I'apa> . ami John I ...Ha. beta. "New Tecltuologv 
Wssincnt Project." I'meeilnigs 4 'tlx IVSS ( .»«/m»«- 011 /VrW«<v in I raining 
ami hlnaiium (HIT. W. Bilosi. Miss.. March IWK, p. «ftl. 

2. "AI Satellite S>inpositun: knowledge Technologies a. Work." M Interactions. 
|ann.ir\/lebruar\ I WW, p. I. 

t. (Jordon I. McCalla ami Jim K. < .. err. I k hwtn.,1 I « of .\rttlutal Intelhfieiw 
,„ \utomateil lutonnv Systems: Cumin Status ami Iiii/hJiiiichis to Pmims (Sas- 
katoon. Canada: I Diversity ol Saskatchewan. Department of < a.mputat.onal 

Science, |W). p 2. 
4. John K. Anderson ami Brian J Ue.se, . "The I. ISI' Tutor.' «)//.. April l^- 

reprint. p i. 

s. W. |.cwis|nhnsonand I'lliot So|o\\a\ . "PIU K ST: \n W.to.nai.c Debute. 

lor Pascal' Programs" .11 . \ riifienil /»/.%><«.•« ami liistmiiou. cd. (ircg I'. 

Kiar ' x (Ucadine, Mass : \ddison-W cslcv . IW"), pp VK (>(< <>' 
U St.h ( iiaikl.n ami Mllthcw W l ewis. "Will I here He I cachets in the 

( Won... of the I mure'-" lh,,n,„ii» ami lmf>h.aiiom »/ \,Lamt,l ( m/mtiw. 

,DI\( S-l I'mralnw (Palo Mto. Cal.l Computer Proli ssionals lor Social 

Responsibility ). p. 122 

Me( iaila a.ul ( ireer, I'hhii.al I >r <>l \itilianl /»»r%r»«r. |> 2 
X Will. an. |. Clancev. "Intelligent hunting Systems \ I niori.il SurwV 111 
t.mnnt l<s«c< 111 Expert Syi-'ih. cd. V van Uamswccrdc ami I'. Dufour (New 
York: Academic Pres., IW"). p 46. 
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9. McCalla ami Crccr, Practical L'se of Artificial Intelligence, pp. IK-19. I he an- 
thors project the characteristics tor an ICA1 system that are reflected in this 
text. 

10. James I). Italian, Kdwin I,. Hutehins, and Ijouis M. Wcit/.man, 
"STKAMKR: An Interactive, Inspcctablc, Simulation-Rased Training Sys- 
tem," in Artificial Intelligence and Instruction , p. 1 32 

11. McCalla and (ireer, Practical Use of Artificial Intelligence, p. 20. 

12. J. I). Fletcher, "Intelligent Training Systems in the Military," in Defense Ap- 
plications of Artificial Intelligence; Progress and Prospects, cd. (i. W. I topple and 
S. j. Andriole (Lexington, Mass.: Ixixington Hoo'.;s, in press). 

13. Arthur L Slater, "Developing a Prototype Kxpcrt System Tutor tor Train- 
ing Klectronics Maintenance Technicians. n Proceedings of the I9H? Conference on 
'technology in Training and Education (HIT. y H7), Colorado Springs, Colo., 
March IW7, p. 506.' 

14. llmi. 'The Training Development Branch referred to is in ti e 1 872 [sic/ School 
Squadron of the Air Force Communications Command. 

15. I hid., pp. 506-512. 

16. Holism t»t al., , SFF.AMF.R."p. 127. The STF.VMFK system was developed 
primarily under contract to Holt, Rcranck and Newman. 

17. Paul Harmon, "Intelligent Job Aids: How Al Will Change Training in the 
Next Five Years," in Artificial Intelligence and Instruction* p. 165. 

IK. Ibid., pp. IK«MV0. 

IV. Cold Hill Computers, Inc. Application Portfolio, 4th cd. (Cambridge, Mass.: 
Cold Hill Computers. Inc.. IW8). p. 27. 

20. Reverb Wool f and Fat Cunningham, "Huilding a Community Memory tor 
Intelligent Tutoring Systems." Proceedings AAAI-S? Sixth Sational Conference 
on Artificial Intelligence, vol. I, pp. 82-8 3. The Recovery Roilcr Tutor was 
also described in an excellent article by Peter U. kirraue and Diane I*. Kir- 
rane, "What Artificial Inlelligencc is Doing for Training." Training, July 
FW, pp. 37-41. The authors mention its use in more than 80 plants. 

21. Cold Hill Computers, Inc. Application Portfolio, pp. W- 40. 

22. (ireg F. Kcarslev. Autlwring: A (iuide to the Design of Instructional Software 
(Reading. Mass.: Addison Wesley, 1086). p. 4. 

23. <)|<-choon Park. Ray S. Fere/, ami Robert J. Seidel. "Intelligent CAT Old 
Wine in New Rottlcs, or a New Vintage?" in Artificial Intelligence and In 
st nut ion. p. 24. 

24. |. D. Fletcher, "(lost and T.ff'ectivciicss ot ( oinputcr Rased Training." Fro 
cecil ings of the F;H7 ll-.l-.F S\ sinus, Man. and ( \\ bernetics ( ionlercncc <Ncv\ 
York: The Institute of I lectrieal and Flcctronic F.nginccrs, Inc.. I°8 M ), p. 2. 

25. I lannon, "Intelligent Job Aids." p. \H { ). 

4, Training Technical Workers 

I. Based on conversations uith I rnie Jones, training director of the Associated 
( ieneral ( amtractors, f itl \ l u 88. 
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2. Donald R. McNeil, "A Study of Construction Programs in American Col- 
leges ami Universities," draft 4 of a report prepared tor the Home Builders 
Institute. April K. 1988, p. 3. 

3 . I « w« Cfl w w//V / to Excellence {Washington, DC: L A - N ( \ A T r a i n i ng 
Trust 1'iiiul, undated). 

4. William U. Johnston, Workfoive 2000: Work and Workers Jar the 2 1st Century. 
(Indianapolis, hul.: The Hudson Institute, 1987). p. 97. 

5. Quoted in Patricia Mandcll. " Temporary Workers: Keeping Pact- with (he 
PC." PC Week, April 28. 1987, [if). 55. 6(1. 64. Tigures given tor the National 
Association of Temporary Services. Manpower. Inc.. ami Olsten Services 
are from this source. 

6. Digest of Education St at is tics. Center lor Kducation Statistics. 1987. pp. IV 1, 
288. 

7. Memorandum from Ann lirassier. October II. 1 989. This memorandum 
appended "A Report on Training ami Development in the Federal (iovern- 
mcnt." an unpublished report commissioned for this study. 

8 L . S . I )e pa r ? me n t of De fe n s e . . I HI itary Career ( in ule : limp fay men t ami I ra in ing 
Opportunities in the Military (Washington. D.C.; 1987). pp. 136-151. 

9. Community College of the Mr f orce (ieneral Catalogue, 1987-1988, pp. 7 *-"4. 
HI. Manufacturing Studies Hoard. Commission on Kngineering and Technical 
Systems. Human Resource Practices for Implementing Advanced Manufacturing 
Technology, report of the Committee on the T.ffeclivc Implementation of Ad- 
vanced Manufacturing Technology (Washington. D.C.: National Academy 
Press. 1980). pp. I-?. 

11. John Teres Ln. Thomas M. Rohan, and Thercse U. Welter, "Tiring Lp Sup- 
port for CIM," Industry Week, November 2. 198 M , p. S6. 

12. Ibid., p. 92. 
I *. Ibid., p. "U 

14. Patrick W. Dolan. " Training for New Technology: The Union's Role." dis- 
cussion paper prepared for Work in America Institute, August 198 v pp. 22ii. 

15. "Moraine Park Technical College: Looking to the I uture." Commtinuw Tech- 
nical* and Junior College Journal* vol. 58, no. Dcccmber/|anuar\ 198" -1988, 
pp. 52-* i. 

S. iulucatttig Managers 

1. Robert II. I laves and William J. Vhernathv. "Managing Our Wa\ to Teo- 
nomic Decline." Han aid liustness Revtui . |ul\ August 1980. pp. ft". -77, 

2. Alfred I). Chandler. Jr.. The Visible Hand: The Managerial Revnlutum tn Amer- 
ican Husiiiess (Cambridge. Mass : Harvard University Press. 19"**). p. 2*6. 

I. Memorandum from Thomas II. I .nit is. acting assistant director. Office of 
I raining and Development. U.S. Office ot Personnel Management. August 
I 88. 

4. I S. ( Mlice of Personnel Management, Employe I'ratmng in the federal Sen ice. 
E) IVS> (Washington. D.C.: 198"). p. 9 These are tin latest figures avail- 
able. 
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5. Ann Brassier ami Jim Ludwig, "A Kc|x>rt on Training anil Development in 
tin- Federal (io\ eminent unpublished report, commissioned fortius study, 
lOKT, p. 4 n . 

6. Pol a simly of relations between OPM anil the agencies, see L.S, Ciener.il 
Accounting Oflice, Progress Report on Federal Executive Development Programs 
(Washington, D.C.: l"K4). 

7. Memorandum Ironi Thomas 1 1. hiftis, p. 6. 

K. U.S. Department of Agriculture. "Supervisory. Managerial, and T.xeeutive 
Training anil Development in LSD.V Status aiul Recommendations," un- 
published internal report, P^KS", Appendix A. 

Howard Wehher. "Recruitment. Career Development anil Training in the 
l/.S. Federal Civil Service: Report of a Study" (Webber is a British official 
who spent a year studying here; the lev dnrvs on sections ss and ) { > *»f his 
unpublished report tor I ler Majesty's Prison Service, 1 U K7). 

10. L'.S. Office of Personnel Management, Management and Oversight Division, 
"Annual Report of the ( Wlicc of Personnel Management Training and Devel- 
opment Program, TV l n K6," internal report. IW>, p. 2. 

11. L'.S. Office of Training and Development. Programs of the Executive Seminar 
Centers. IVSS (Washington. D C: IWK), pp. 4-25. Also see this source for 
the preceding facts given in the text. 

12. l.S. Office of Personnel Management, Management and Oversight Division, 
• Annual Report. I V IVKA." p. 2. 

1 1, L'.S. Department of Agriculture, "Supci * isory. Managerial, anil l.xceutive 

Training," pp. 4. 
14. Ibid., p. 15. Also see p. 5. 

Iv L'.S. (iencral Accounting ( )ftiee. Progress Report, appendix II, pp. I ^ . IK. 
IrV |. Ronald Pox with James T. Pield. The Defense Management Challenge: Weapons 

Acquisition (Boston. Mass.: Harvard business School Press, PJKK), p. f>. Also 

see pp. 7. N for text references in this section. 
17. l .S. Departmeni ot Defense. Office of .he Assistant Sccri-tan of Defense. 

Population Representation in the Military Services, FY /V.Vrt (Washington, D.C.: 

August I9K7). pp. Il l *. 11-14. 
IK. 'The Military's New Stars." L.S. Seivs & World Report . April IK. IWK. pp. 

IS -17. The study by tin- Center for Creative Leadership involved IM Army 
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19. Richard Halloran, "Military Aeaileinies \re Becoming I'ven Tougher on 
Bod) and Mind." Sr.v York Times Magazine. May 22. P'KK, see. 4. p. I. 

20. L'.S. Army. Command and deneral Staff College Catalog. Academic Year IVSS- 
/WW (Lor Leavenworth. Kans.: Max I'WK), pp. 14" J4S. 

21. l ox. Defense Management Challenge, p. IKK. 

22. Ibid., pp. 22K. 22V, 2M. 

2.L L'.S. Armv War ( 'ollegi . Core Curriculum: Course I. The Semoi Leader (Carlisle 

Barracks. Pa.: \WH). 
24. l .S. Air I nice. Air t'imiisin . .lr WarCollege Hullelin, l9Sr~IMS (Maxwell 

Air f orce Base. Ala.. I"K7), pp. A -9(1. 
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2>. I'.S. Naval War College. Tlx Saval War College Catalog* 19S6-/9SS (New- 
port. K.I.: I WW), p. IH. 

26. L'.S. Department of Defense. Sal ional Defense University 19SS-I9HU Catalogue 
(Fort U-sley J. MeNair. Washington. D.C.: 19H8). p. 44. 

27. Richard Malloran. "Trouhling Ratings on Military Kducation at lop." Sen- 
York Times. September 20. 19H8. p. A 20. 
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the Art of War." Sew York Times, August 13. I9HH. p. 5. 

29. Kric Stephan. (ionlon F.. Mills. K. Wayne Pace, ami Lenny Ralphs. "MUD 
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198H. p. 30. 

30. Jack ( i on Ion. M Budgets." Training, Octohcr I9H9. p. 42. 

31. Lyman W. Porter and Liwrencc I'. McKihliin. Management Education and l)e- 
velopmen t : Drift or 7 'hrust into the 2 ht Century ? (New Yor k : M e( i ra w- Mill. 
198H), p. 249. 

32. Stephan et al.. HRD in the I'ortune MM)." p. 31. 

33. liarry R. Rernhard and Cynthia A. Ingols. "Six Lessons for the Corporate 
Classroom. ** llarvan! Husiness Review , Septemher-Octoher I9KH. p. 42. 

34. "Who's Corporate America Training ami to What F.xtcnt?" Training, Data- 
page. 1987. Survey of U.S. companies with 50 or more employees. Lsahle 
responses: 2,409(1987). 

35. A n t hony J . Fresi na a nd A s si >c i a t es , Executive Educa turn in Corporate . \ meriea 
(Palatine. III.: Anthony J. Frcsina ami Associates. I98H). p. 2. The sample 
includes 300 of the I'ortune 500 companies. 

36. "W ho's Corporate America Training and to What l.xtent?" '/raining, ihid. 

37. "Courses for Small Rusiness." Litchfield County Times, September 19. I9H6, 
,,. 55. 

3H. "Motorola Semis Its Work Force Rack to School." liusmess Week. June 6. 19HH, 
p. K0. 

39. Thomas Pct/ingcr. Jr.. "Kwik Kopy College." Wall Street Journal, Small 
Rusiness Franchising special section. June 10. I9HH. p. 17. 

40. Frcsina ami AssiK.iatcs. Executive Education, pp. 59. 20v 

41. Peter F. Druckcr. "The Coming of the New Organization." Harvard liusmess 
Review , J a n u a ry -Fel ir u a ry 1 9 H H , p. 45. 

42. The Hricker Bulletin on Executive Education, vol. VI. no. 1. Spring I9H7. 
4 V Porter ami McKihhin. Management Educa t. »w, pp. 27 L 290. 

44. Ixrslie Wayne. "Attache-Case 1 .ducat ion Is Fnriching Fvmhodv." Sew York 
Times, Filiation Life s|>ecial section. January 4, 19X7. p. 72. 

45. Port er ami McKihhin. . I lanagemen t Education . p . 291. 

46. Ahrahatn Zalcznik. "Managers and Leaders: Arc 'I "hey Different?" Harvard 
Husiness Review , M a y-J 1 1 ne 1977, pp. 6 7 - 7 K . 

47. (icorgc (). Klcmp. Jr.. and David C. McClelland. "What Characterizes In 
telligent Functioning among Senior Managers?" unpuhlished paper. McRer 
and ( iompany. undated. 
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6. Updating Professionals 



1. Ronald M. Ccrvcm anil ( iraig I .. Scanlan (eds.), Problems and Prospects in Con- 
tinuing Education (San Francisco. Calif.: Jossey-Bass, 1985), p. 49, and 
"Summer 1988 Newsletter" from Kouis Phillips and Associates, Athens, Cia. 

2. A Call to Action: A Report of The Sat tonal Conference on Continuing Professional 
Education (University Park. Pa.: The Pennsylvania State University. 1986), 
n.p. 

3. Ibid., quoting Robert DeSio, former IBM director of University Relations. 

4. Focus on the Future: A Sat tonal Action Plan for Career-Long Education for Engi- 
neers, report of the Committee on Carccr-Umg Kdueation for K.nginccrs 
(Washington. DC: National Academy of Engineering. 1988), p. I. 

5. Ibid., pp. 10-11. citing a 1987 report of the National University Continuing 
Education Association, 

6. Ibid., p. 35. 

7. R. I at Martin. "Career Obsolescence: Can It I lappen to You?" Manufacturing 
Engineering, February 1988. p. 51). Phis source also provides facts on the Na- 
tional Technological University. 

8. Ron Schncidcrman. "Continuing Kdueation; No More \\ ice-to- Know.'" Mi- 
crowaves & RE, March 1988, pp tt, 41. 

9. Tammi llarlivrt, "A West Point for Kngineers/ 4 High Technology. September 
1986, pp. 67-68. Other information in this section is based on conversation 
with (iordon Institute personnel. November 10. 1988. 

10. Pants on the Euture. pp. 39-47. Our text paraphrases and summarizes the re- 
l*ort's recotnmendations. 

H. Arthur M. Ostecn and Michael Oannun. "Continuing Medical Kxlucation." 
Journal of the American Medical Assmiatiott, August 26, 1988, pp. 1 105-1 109. 

12. Ralph O. Wellington. "MCI.K: Docs It Co Kar l .nough and W hat Are the 
Alternatives?" pa|>er prepared for Anion I louse III Conference. November 
1987 (Philadelphia, Pa.: Al.l). p. 2. 

1 * . Continuing Legal Education for Professional Competence and Responsibility Since \r 
den House II: Selected Articles on Professional Competence and Responsibility from the 
ALL AHA CLE Review {Philadelphia. Pa.: All ABA Committee on Continu- 
ing Professional Kdueation. 1984), pp \iv-xv. 

14. "Call of the Conference: National Conference on the Continuing Kdueation 
of the Bar." Arden I louse, November H-16, I9K7 (Philadelphia. Pa.: Al.l). 
p I. 

15. Wellington. "MCI.K." pp. 7. S. 

16. Ibid., p. 9. 

17. Austin (i. Anderson. \ Plan jot Lanyer Development (American Bar Associa- 
tion. I98S). p 189. 

18. American Institute for l.au Training Within the Ofliee (AUTO) Survey Re- 
turns. Memorandum from Richard I) I at to All- K) (.ovcrning Board, 
September 12. 198 v 
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I hid. Information updated by telephone conversation with Riehard I). Lee, 
new director of professional development, Morrison and Locrstcr law tirm, 
San Francisco, June H. 

Beverly < ieber, "ST. Law." Training. October l°H7, pp. H6-9H. 

7. Missing Persons 

"Adult Functional Illiteracy: On the Verge of Crisis," HCEE Sewsletter for the 
Husiness Community , September I9H4, p. 2. 

Laurence A. Crcmin, American Education: The Xational Experience, ITS 1-1X76 
(New York: Harper & Row. IVHO), pp. 4W-4V2. Cremin refers to the work 
of Michael (i. Mulhall. The Progress of the World in Arts, Agriculture, Commerce. 
Manufactures, instruction, Haiki'ays. and Public Wealth Since the beginning of the 
Sincttenth Century (London: Kdward Stanford. IHHO). p. HH. 
Adult Performance Ix-vel Project, Norvell Northcutt, director. Adult Eunc- 
t tonal Competency: A Summary (Austin, Tex.: The University of Texas. 
Division of Kxtension. IV!"5), p. ft. See also Paul M. Irwin, Adult Literacy 
Issues, Programs, and Options: I pdatcd OSKHlSh (Washington. I Ml.; Congres- 
sional Research Division, Lduealion and Public W elfare Division. IVHft), pp. 
ORS5-CRS7. 

"Measuring Illiteracy." information sheet from New Readers Press of Lau- 
bach Literacy Action. Syracuse. N.Y.. January l n H7. 

Jack A. Bri/ius and Susan L. I'osier, Enhancing Adult Etterac^: A Policy Cutdc 
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tion, 106-1 1 1 ; for factory workers, I2K- 
I M; for government employees, 14*- 
I4K; for information s\ stems technicians. 
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( i \( ). See (icneral Accounting ( Mice 
(tT.D. See <iriUT.il Kducational Dcvclop- 

incnt program 
( iencral Accounting ( Mice [C «.\C I). 1*1, 

I", 251 
( tcncral I ) \ nainics, 42 
(iencral Kilucational l)cu a lopmcnt program 

[(•l.|)|, 2*0, 244, 246 
(icneral Klcetric- ami management educa- 

Hon. 161, 166. I6T-IAK 
(iencral Motors. 2K, 26K; and community 

colleges, II; ami basic skills education. 

24V246 

( if neral Ser\ices Administration |( t S \|, 
121 

(icometry Tutor (computer program], "u 

(ieorgc W ashington I imersin, 126 

( iiddings \ I "\\ is, Ml 

( ilenn, Jerome, 61 

( iordon, llcrnard, 1°H 

(iordon Institute, l u N 

(ioroff, Dan. 5 5, 56 

(io\ eminent T.tnplovccs Training Act. 142 
( irate ( a>mmission, 25 
(iraduaic lluililcrs Institute, KM K>\ I I I 
( iraduatc schools of business adnunistra- 

tion. I "* I ; advantages of, to host 

institutions, I "2-1*" 4 
(iiant, l lysses S.. I 5 ' 
( iraphies: and K M sn stems. Ho H" 
Ocat Oaks joint V ocational School Dis 

triet. 12(1 

(ireater \\ctiucs to Independence |(iAI % «|. 
2 x » 

( iniT, Jim. *4 

(iS V Y<r( iencral Sen ices \dmunMi\uion 
(ill. 166 

Hake. Jan. 2*6 
Harmon, I\iu1. H\ KH. V 
Harris. I rank. 205 
I lartford Insurance. 166 
llana^d Medical School, 5| ; and continu- 
ing eilmat'on, 201 
Hanard School ol llusincss Admitustra 



Hon. H7; and customized courses, I"**; 
Owner-President Management Program. 
162 

llanard I'mvcrsitv, 55-56 

Hawkins-Stafford T'lcmcntary .nul Second- 
ary School Improvement Amendments, 
2H 

I lealth and Restaurant Trade ( iouncil, 24H 
I (enry l ord Omuiuinity Gillcge, 246 
I lerslu y Medical Oenter, 44 
I lewitt, David, I Ml 

Hewlett-Packard (ior|>oration. 41-42, 4 U - 
5 1, 6H, I«6. IV"", 260 

Hierarchy: and management education. 
I6"-I?l; and mat* •anient systems, 5-6, 
I2<M Ml, 2 r 

Higher education. See ( !ol leges and univer- 
sities 

I lispanies. and access to training, 1°. Ml, 

6? -6 6 

I lismn , I 5 1; and as\ nchroiioits computer 
conferencing. 5"; and I ', \l systems, 92 
Hitachi ( Central Research l-alioratorics, 50 
I loliday Inn, 166 

HoM»e lluililcrs Association. See National 

Nssociation of Home Huilders 
Home lluililcrs Institute, 104. 105 
I lonevucll. Inc.. W. 126, 26* 
I lughes Aircraft, I^H 
Human resources development of. I6U 

161, 164. 264; management ol. H<;, 1 50- 

HI 

Htiman Resources Development Institute. 
24" 

I lutnau Resources Research ( Irgani/ation 
1 echnical 1 duration (enter (llumRRO 
TIC|, 126 

I lumanities, 5", i s \ 

\\\\\, 6S, I6|, 26S, Management Deulnp- 
ment ( filter. 166. 1 6" 

K! \I See Intelligent computer assisted in- 
struction 

IDPs See Independent Development Plans 
IDS- American Knprcss, 6V 

II I I . See Institute ol l.lcctricai and T Ice 
tn.nics l-.ngineers 

Illiteracy . °. 20, campaigns against, 2 Ml, 
2*2. 2H -2 14. 2r . 244. 24«> 25(1; and 
computer conferencing, 64. costs of, 
22H~22 t >; persistence of. 25 1-254 
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Illiterates: identification of, 22~-22X\ mun- 

hers ot, 224, 22f>~li: 
Immigrants, I * 

Independent development plans |ll)Ps), 
I4'M>0 

Industrial College of the \riiicd lorecs, 
156 

In Ion Mai m m science, 14 
Itit'ortn.itinn svstcins, Hi. 122- 12H 
Institute t'nr Defense Analysis, 2 2 
Institute of Klcctrical ami Llcctronics i-ngi- 

iiivrsllKKia IT-IMH 
Instructional design. " < 
Instructional l isinn Paci! Services 

TS|, 41,4?, 4^, ?0 
Insurance industry , 4", rV>; and iajhti s\ s- 

tcnis, HV; ami management education. 

I Aft 

lntclli( airp, Inc., '>! 

Intelligent computer assisted iustruetinn 

||C \l|, '4. "1, 2d 1; ami conceptual 

knowledge. and i realise thinking. 

8?~Hfi; evaluations « it". ( >ft; future develop 

ment of , l t"; and leat hers. H I 
Intel acta e \idco, 4"; and the I'.S. Air 

I iiue. Hl-Hft 
liUcrmountaiii ( aiminunuy Learning and 

Information Sen ice. 4? 
Internal Kewnue Scnicc |IKS|, 114, 14'> ■ 

Mil 

Internatiunal HrotherhiMKl of Meetneal 
Workers, 2", hi"; .uul haste skills cduca- 
ti< in. 24n 

International < airres|>ondriuT ScIiihiIs, 2ftH 
International !• \ccutiw I'oruni. ft2 
Inicrii.iitiiii.il I an Ill's ( iarment Workers 

I nion. 1 W; and haste skills education, 

24"--24X 

Intcruati'*'' Resource |)e\c|opineiit. MO 
lnieru.it • ion of ()|>erating I ngi 

neers '( ■ I 10 
low a Stati I n rsit\ . 10? 
IKS Sir Intel r. /I Kcwmir Sen ice 
NT'S. Set Instructional I elcmion 1'ixed 

Sen lees 
IT I Ldiieattoiial Semccs, I 2" 
I I I Technical Institutes, 12ft 12" 
IIOI" Sit- International I nion of OjKrat 

ing Lngmcers 



|. (1. Penney Company, ftT, 2ftH 

J. II. Jansen ( aunpany , V0 

Jamestown (.nmiminity College, ftft 

JansiMi, J. 1 1. , ( .umpany , °<) 

Jo!) ()pj>ortiinities and \Us\c Skills I rain- 
ing Program, 2 1ft 

Jul) SkillsVaiueatinn Program (JSKI»|. 
2?4 

|oh Training Partnership Act |J TP \|, 2 *4- 

21ft, 244, 24? 
|ol> training programs, 2 1 * 
John I lancock ( onipany, <V> 
John Wiley & Sons, 2'>, I'" 
Jotmson, I \ udtiii li., 142 
Jones, r.mie, 10? 
Journey men, II 1-1 M 
J SIP See J oh Skills I duration Program 
J TPA. ,SVr Job Training Partnership \ct 

Katharine ( iihhs School, 1 1 " 
Kearsle\ . ( ireg, l) 2 

Kee Simulator |eomputer hardware], 1 1ft 
Kelly Tcmponiry Services, lift 
kiwi/, Dolores, 211. 212 
Klcmp, (icorge ().. Jr., I H ? 
Knowledge engineering: "°-H|. H? 
Kolli. DaMd A . "" 
Kw ik ( iopy , Iftft 

I .alxir Studies, ( enter for. I 10 

I .ahor unions, 26--2K, M, 4r>~4", KM. loft 

10". Ml. and academic institutions, |U ; 

and apprenticeship programs, M. 10?; 

and as\ nrhronous computer contcrcnc 

ing. ftO; and hasic skills education, 2W. 

24? 24"; and management. 2?fV-2?", and 

retraining. Ml. M2 
I .anilxirghun. Uriiiio, 2?ft 
I .anger, Victor. ! ' * 

Language instruction. <0, *H -W, 1st, 2ft2; 
and ('. \\ systems, { )\ - l >2; I nghsh is a 
second language, 2*0, 2* l >, 244, 2ftH 
Lauliaeh, I rank C. 24^ 
l.auhacli Literacy \ctioii, 24^-2>0 
Law Lnlnrcemeiit l eleMsion Network, ft" 
Law\ers continuing education lor, M, 
2(H 210 

Leadership fnr j Detiioeratie Socict\ . 14^' 
Uarinng pnK-css, s\ "0, 71-^2, Kiusi. 

H2. 2ftl -2r.4 
I rarmng-Stylc Imentnry. 77 
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Lcvinsnn. Paul, 61 
I a w is, Matthew, 7H 

LKXIS (telecommunication networkl, 210 
Licensing regulations. IHH-W, 202, 205 
I. ilv Kducatinn Planning Program. 246 
Linguistics-, and artificial intelligence, ~2 
LISP (computer programming languagc|, 
75-76, XT 

Literacy: changing definitions of, 22s-22"\ 
252; curricula, 246; ami ICM systems, 
HI; technological, 227 

Literacy campaigns, failure of. 251-254 

Literacy Corps, 2 1 * 

Literacy Volunteers of America |LV.\|, 

2W-2MI 
Little. Arthur I).. Inc.. W 
laical government: ami acinic education, 

2*7 

la>ckhccd Kngiucering ami Management 

Systems, IW 
I a)s Angeles ( lily ( .ollcgc, I IX 
I a>s Angeles Trade- Technical ( .ollege, 1 2 I 
laitus 1-2- ^ (software). 120 

McHer ami Company's Ix-arning-Sh le In- 
ventory, 77 

McCalla. (inrdon, -4, "X, H2 

McClellaml, David C. IX l 

McDonald's, 46; and management educa- 
tion. 166 

McCrau, Harold, Jr., 241 

Mc(irau-llill, 2';, tt~. 26H,amlCAI sys- 
tems, V4; and litcracv . 241 

McCraw-l lill Continuing Kducatinn Cen- 
ter, 127 

Macintosh See Apple Macintosh 

McKibhin. Laurence. 17H 

Management education: in colleges and 
universities, H, I" 1 1 76; in companies 
and corporations, I su._|7 1; curricula, 
16 1- IftH; in the federal government, 140 
IS l; in the military. I S2 reform of. 
I 57, 17H -1X4; suppliers of, M7, 
140. 176-P" 

Management Staff College |l\S. \rmv|, 
M6 

Management systems. S" 
Manpower, Inc., 1 16 
Manufacturers Hanover Trust Company. 
217 

Manufacturing. 20. 12H-H4 



Manufacturing Knginecrs, Society of. in 

Maricopa Community College District. I2K 

Martin Marietta, I *4, l"X 

Maryland, 45; University of, 42 

Massachusetts, 45; and adult education 
programs, 2 IX- 2 W 

Massachusetts, L'niversity of: and basic 
skills education. 2 W 

Massachusetts Institute of I cchnology 
[Mi l l, X6, 201 

Massachusetts Mutual Life Insurance Com- 
pany . 47 

Master of Husincss Administration. See 
M.H. A. programs 

Mathematics: and audiograph if conferenc- 
ing. *6; ami ICAI, 75-76; and 
manufacturing, 20; and mixed media in- 
struction, 66; and videotajK-d instruction, 
46 

Maw. I], 2W 
Mavo. Hum. |W 

M.IL.-V programs: I C; growth of, n 

MCI. 42 

MC\C, 

"Mechanical I inverse," 4X 

Media Based Continuing Knginccring edu- 
cation, Association for. l u 6 

Medical schools, ami C \l, 262; ami contin 
iting education. I L 202 -20 *; and tutored 
video instruction, S|; anil videoconfer- 
encing, *4. *6 

Meuninger LouudatMMi. I~6 

MKNTOK (expert s\stem|. HV, 26 \ 

Merrill Lynch K Compam , 6H-<W 

Michigan, University of. and continu- 
ing medical education, 201 

Michigan ( )pportunii> Card. 2*X 

Michigan ( )pjM»rtunity and Skills Training 
(MOSI |, 2<X 

Michigan State Cmversilv. 17 t 

Microcomputers. 26,? 2M 

Microelectronics Center of North ( iarolma 
(MCNCI. 51 

Mid-South Industries and basic skills cdu 
ration, 244. 252-251 

Militarv services, 21-25. and asvuehro 
nous computer conferencing, 60, and 
IC M svstcms, xi X7; iind manai'ement 
education. 151- 159; research ami ilevel 
opiucnt, 1 5 2; service acadwnics. M2, and 
training for information systems techni 
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cians, 1 2.M 25. See also Department of 
Defense; Service academics 

Milwaukee Area Technical College. I M 

Minnesota Literacy Project, 25(. 

Minorities. V; and access to training. 20, 
10; technical education for, 128 

MIT. Set Massachusetts Institute of Tech- 
nology 

mow, ay 

Moraine Park Technical College, 1 U 
MOST. 23K 

Motorola: and basic skills education, 244; 
and engineering education. 1V7; and 
management education, I Aft, 168; and 
technical training, 121. 1 28 

Mountain Hell Telephone. 2K 

Mueller Associates, HU-W 

Multinational corporations, 2 

Murphy, Joseph, 2 J A 

NAP, I'M 
N ASA, 26 

National Academy of Knginecring [N Al |. 
ivs 

National Aeronautics and Space Adminis- 
tration. 26 

National Assessment ol Pxlucational Prog- 
ress. 22A 

National Association of Home Builders, 
A4, MM; and training. 104, I0S 

National Association of Temporary Ser- 
vices, 1 l 5 

National Association of Trade aiul Techni- 
cal Schools, 1* 
National ( Commission of the Public Ser- 

viee, 2 A 
National ( Compu-I'd, 1 2~ 
National ( Contractors \ssoeiation. J", 10M 
National Defense University, Ms*, j sr, 
National ICducation ( Centers. 2 AH 
National Kducation (Corporation, MA, 268 
National Klectric Sign Association, 112 
National Kleitrieal (Contractors. 10** 
National (iallery of Art. 263 
National (iuard. 1*2 

National Institute for Trial Advocacy, 208 
National Radio Institute 127 
National Research < Couneil. H -14 
National Science foundation, 62, 64, |H, 
IWi. 20X1 



National Technical Institute ol the Deaf, 
AO 

National Technologic;! University [NTL'J, 

4*. P;a-|<>7, 260 
National Teletraining ( Center, sS 
National 'Tailing and Machining Associa- 
tion, 1 M 

National Lniversity Teleconference Net- 
work, 45 

National War (College, 156 

Naval Academy. 15? 

Naval Warfare. (College of, 156 

Naval Weapons (Ccntir, 42 

Nav v Personnel Research and Develop- 
ment ( Center. K6 

Navy. See L'.S. Navy 

N(CR. 68, 1V7 

New Knglaud Mutual Life Insurance ( Com- 
pany. 47 

New Sehool tor Social Research, 61 
New York. (City L niversity of. 2*6 
New York Lniversity, 217 
"Nickel Lund," 28 
N RI School of T in. ironies, 12" 
N IT. Set National Technological L mver- 
sity 

( )hsolesi-euei': ol rcjuipment arul sv stems. 
1 2* -1 26; of professional knowledge. 1K6- 
187, 1 ( M ; <»| workers' skills, 6. M. 12«, 
12V 

Ofliieol Personnel Management |()PM|, 
2^, 120, 121-122, I42-14L 1*0, 26>; I \ 
eevitiNe Seminar (Centers. 146-14"; and 
research. 14?, 181 

Office of Research ami Development Man 
poucr Administration, 110 

OHiee workers, MM 2 1 

Oklahoma State l niversity, 4* 

( )liv etti ( Corporation, 2 S6 

Olsten Seniles, 1 !6 

OPM. ,SVr O flue ol Personnel Management 
Optel ( Corporation, s 6 
( Mentation programs. 10 
Owner-President Management Program, 
162 

Paeilic Telesis, 62, 166 

Pan Vmeriean \trw av s. 60 

Parent and (Child Kducation Program. 2M 

Parker. Janice, <2 
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I Vale, Nnnttitii Vincent, 17H 
Peat Marwiek [accounting fmnl, 2M 
PKNNAU A.MA icducational TV net- 
workl. 4* 
Penney, J. C . ft?. 26H 
IM''.NN*i.lNKlahicational TV nctworkl, 
44 

IVnns> Ivania, L'iiin crsity nl\ 162; Wharton 

School, P 2 IT 
Pennsylvania Kdiieatinn Net work. 44 
Pennsvhania Slate University. 44 
Pcpsi< ai, 46 
IVrkins, Carl I)., 1| 

Personal development training, 114, 146 
Personnel management. See I In man re- 
sources management 
Petersen, Donald, ? 

Pl\ I'l l T7IV [Prototype Klectronic Teehm- 
eian Intelligent Tutor n\ if h Interactive 
Vkletil, H \-Xf\ 

Pin sieal sciences: ami videotaped instruc- 
tion, 46 See also name ot specilie 
discipline 

Physicians: and continuing education, I 

S4, 201-20), 209- -2 10 
Plt\ sicians Recognition Award, 2oi 
Physics, 4H 
Pi. * get, Jean. HI 

Piedmont Virginia Communitv Col lege, 
I IH 

Pierce. William, 2<l 

Platform Manager's \ssistant. ( >o 

Plumbers and Pipefitters. I'mtcd Sssoeia 

lion 10X. 109 
Plumbers ami Pipelitters I nion. 2~ 
PMI. St? Presidential Management Intern 

Program 

Polaroid. *2; and Iwsie skills education. 244 

Porter. I .\ man. I "H 

POKTSIS Icimiputei soltwarch 9t 

Postal Scrv tee, 4" 

Practicing Law Institute. 206 

President lal Management Intern Program 

1PMI). 14H 
Pn>ducti\ itv . Innovation, and I cchnologv , 

( !enter for, I *2 
Professional Sdv ant cmcnt. Center lot. iw 
Professional assiM-iatioiis and continuing 

education, |9t. See ttlm name ol 'nccilic 

ass< Kiatiou 

Prolesstnn.il education growth ot. 2P;oli- 

SolcsCCnCCOl, I ». |H9, |9<; 



providers o|". 12,45,94, IN9-I9v 2P- 
2 IK, 267-26M 
I coprietary schools. 12, 2H ?V, 12, 2ftK; ac- 
creditation of, 32; and office workers, 
1 17-1 IV 

PKOL ST [computer | igrauuuiug tutor|. 

'6 

Purdue Cniversitv. 106, 109. MS 

Oucensliorongh ( ionmiuiut n (College, M4 
Quitisigamond Community College, 219 

Kadar: and IC SI systems. W-90 
Kecertilication, 14, I MM- I H l f 
Kecovcrv Hoilcr Tutor, 90 
Kcddv , Kaj. 9ft 

Remedial training, u ; l>\ corjwiratious, 20 
Research: and training programs, 10, 12. 

141, IK I 
Retirement: M 

Retraining. IMs 219; m automohilc indiis- 
trv , Ml. ami CM sv stems. <>\ .md 
communitv colleges, t|;uud joli tnoliil- 
itv , I M. 1 «0-MI, need lor. *~ft. H, IS. 
K»2. Ms Mo, I sh, iHft-IH", P's". 2ftft 
26": \ ideo programs lor. 1". .S.«r <vA" ( >l>- 
solcscence 

Rhode Island Counmuutv College, 110 

Kdcv, Richard. 2W 

Kin Sa'.ido Comiiuintt \ College, 110 

RJR Viliisco. 24 * 

Rohots. See Stitotn.it ion. ( .oiupitter-iutc 

grated manufacturing 
Rochester Institute ol I cchnologv , 60. 66 
Rockw ell International. ftS 
Uoe, I "crrv , Kft 

S.m I )ugo State I iun ersit \ . ft* 66 
Saskatchewan, I inversus ot. "H 
Satellite networks. 6" 6°. 210. 2ft0 
School Improvement Smendnieuts W 
I law kins Statlord I Icincnt.irv and Sec 
nndar\ School Improvement 
, Smenduients 
Schitl/. I )av id I'., " 

Sl< ! | Securities and I Achange ( omnns 

slotl|, 6H 
Secretaries See i Mfuc workers 
Senior I \ccuti\c Setstci |S| S). 142. I4M. 

I^L INI 

Service academics ,u .idemu statnlards o| . 
M2. ciiiniiila. 1^ 
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Ser\ iccmcmhcrs ()p|>ortumi v ( .'ollegcs, 24 

SKS. See Senior Kxivntivc Service 

Shanahan, Joseph, 24 

Sheer Metal Workers Union, 4". Ill 

Silvcy, Larry, 212-2 I ». 214 

Skilleil trades. 12. training I'm*. MH-Hft 

Skills are (software), I 16 

Sloan Inundation. Cft 

Small businesses, ?. |y, U. 41; ami nun 
puter-iiucgrated nuinuLu't uriti^ |(!l\l|, 
! * and management education. 162- 
lft< 

Smith, James I-"... 12" 
Smith, Lauralyti, 2MI 
Social sciences, I * * 

Socien of Manufacturing Inginccrs. I n 
Socratic Scries (ionrseu are, *v->ft 
Solouas , I'lliot, "ft, K| 
Smith ('arolma. *4. I U; anil hasic skills 

eilucation, JW-J40, 2M) 
Southern Medical Association, 2H2. 2 10 
Spectrum Inlcractiw. 2ftH 
Springfield Tire (!ompan\ . I ^2 
Sputnik. 141 
SKI International, IK 

Staiilonl I'tmmtty. 4 ( '--<l. I *6. l"V I'"'. 
2ft0. .mil continuing medical education. 
JlH 

St.itc g< wrnincnt .it it I ailnlt education pro 

grams, 2H. 2?" 24M 
STL WILU Icxpcri ssstnnl. Kft-K ", "ft 

2M 

Stone School, I IH 

Stonier ( itadnate Schi*>l ol Hanking. 21ft 
Strategic Management (ivonp. I"*** 
Stress management training, 114 
Stroniherg ( iarlson. I 14 
Supcmsors -training of, 1 1 >•* . Ml. 14V. 

In I. In:. Inn 
S\ niliolics, hit , Hft 

I jk.ul.i. Mas.isniui. ftl 

Lnlor. Ircdenck U . IW 

I .i\ lot Business School, 1 2 

leathers. JM. and KM s\ stems. "4, h2. 

ami telecommunication technologies, 

4K sVi, ft|; ami training lor hasic skills 

education. 2>4 
I canisters I 'ni.ni, 24'" 
I cehnical msl iliilcs . I " 
I et luiolngx , <" 4(1. .mil i oninuuuiMilui a 

tmn. ft* -ft", cN.ihutinn of, ft n - r i>, and 



literacy. 22"; anil profess : on a I eilucation. 
lKft-|K", 2(»l-2()2; anil training, 1-4, 12, 
K-lft, |0|-l 1ft 
Tektronix, l u H 

Telecommunications, l~-~0, 2ft(>~2ftl; net- 
works tor professionals. 2 10 
Tele-courses, > |->2 

I clexision. 41-4*; training programs, 2 n . 
\:-\h 

Temporary enpln\ccs. )M-llft 
Tcnnant I Ian \ < ~2~" * 
Texas, I'niMTsity ol, JIM, 22ft 
I e\iis AiV\| L nivcrsity, MM 
Texas Instruments, 42, *U*4, ftH. "2. 2ft<); 

.mil \ldo," 
Thclin. Ma crin. Johnson & lindgcs (law 

finnl. 2(T 

Thundcrbinl Management Outer, I"" 
I tine-inanagctnem training, 114 
I J Maxx, 2^ 

I ouchc Koss (.iccounimg linn). 2 I * 
Trade a ssiKi.il ions, 1(14- KM. See aifn s|>e 

cific trades 
I raile unions. Arc Lai Mir unions 
I r.iM'lers Insurance ( oinpain . 4" 
1 re.isurN Department. I 2 I . I -.xeciitixe In- 
stitute. I Mr, anil management eilucation, 
14'/- I Ml 

I rial Adtocacs . National Institute for. 2HH 

I n ( fiunt\ I ectnueal ( .ollege. M4 

I rouhlcsluMitmg, K4 Ms, 1 W>, Jftl 

I union subsidies .nul re turn I plans. K. M, 

112. I 14, ami the IKS. I 14 
I iitoreil i ulco instruction ( I Vl|, 4N-<J 

I \U |l nit.il \utn Workeisl. 2". 2*. HI. 
2^ft; anil haste skills eilucation, 24 s 24ft. 
24" -24* 

I \U lord Linplmee I )e\ elopmeiit ami 

I raining < enter. 24ft 
I \U I onl I unil. J" 
l \\\ (ieueral Motors '*\u kel 1'ninl." 2h 
t ( I . \ 1 1 tin ersit \ ol ( ialitorm. 1 at I a)\ An 

gclesj, I2L I'iH-JW; anil meilical 

eihicrtion. 2tM 
[ nempl(»\ iiieni, 2, 224, ami retraining. |H 
I tunns Sa I .ahoi unions 
I ms\ s. 1 2ft 

I niteil \ssfviatmn ol IMnnihers .mil Pipr 

htieis. KIN. l(l"J 
I niteil \nt«i Winkers Vc I \\\ 
I niteil Keseanh. I 
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United Rubber Workers. I ?2 

U.S. Air Force, Ifv.and IC'AI systems, 
8?-HA; Cniuinunih ( Allege of I he, 2?, 
124-125; l.vtension Course Institute, 124 

U.S. Army, 60, 152, 1*5; and basic skills 
education. 25?; Command ami (ieneral 
Staff School, 15?; Management Staff 
( iollcge, I See also N% ar ( Allege; West 
Point 

U.S. Defense Advanced Research Projects 
Agency |DAKPA|, VI 

U.S. (io\ eminent. See Federal government 
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